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ABSTRACT

INTEGRATING MATHEMATICS, TECHNICAL WRITING AND AUTHENTIC
ASSESSMENT INTO A NINTH AND TENTH GRADE WOODSHOP CURRICULUM
by
John Lawrence McCarley
July 2002

For this project an integrated woodshop curriculum containing elements of procedural
writing and mathematics instruction was created. The curriculum design was based on the
constructivist concept that students learn more efficiently when personal meaning is attached to
the content presented. That concept was used to connect mathematics and writing to realistic
applications in a woodshop setting.
Support for integration of various content areas into a single curriculum is supported in
the academic literature. Specific exercises to attain specific outcomes are discussed in the
literature, and adaptations of those processes were incorporated in the project.
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Chapter One

Introduction
The pace of education in public schools is increasing as the world begins the new
century. One result of the faster pace is a growing trend toward combining instruction in
severnl content areas into any given class. At the secondary level, that exposure is
becoming pronounced due to the volume of content that must be addressed in a limited
period of instructional time. Students are exposed to how subject content is interrelated.
Performance based assignments require a wide array of skills, notably the ability to
explain, in writing, how one arrived at a specific answer in addition to providing the
answer. From observations in a woodshop setting, students who enroll in the woodshop
program tend to be those who have difficulty in primarily academic settings. By
providing writing and mathematics instruction to those students in an applications-based
context, students may see the connections between those areas.
A review of the literature indicates there is a lack of published guidelines or
curricula detailing integration of the above-named content areas into a traditional
woodshop. The high school woodshop presents a unique setting for combining, or
integrating, curricula. A woods class supports integrating mathematics, writing, and
other communications skills with the opportunity for students to create physical artifacts.
Creation of artifacts propels students into the arts area, with creation of useful and
functional wood objects. Student-created projects in an integrated woods class are
suitable for authentic assessment in the areas of writing, mathematics and the arts.
Physical artifacts are easily evaluated according to a scoring scale developed for any of
the three areas.
1

Purpose of the Project

The purpose of this project is to develop a complete semester-long curriculum for
use in a woodshop. The curriculum will incorporate instruction in mathematics and
procedural writing into a project-based shop setting. Measurement of student
achievement will be through criterion-based assessment of student-created projects.
A reader of this project will be able to trace a rational sequence of instructional
goals, presented through lectures, group and individual work and personal projects. All
instructional goals will support the Washington State Essential Academic Leaming
Requirements. A reader will see how mathematics and technical writing are useful skills
in a shop setting, and how they may be introduced into that setting. Instruction will
follow the constructivist model, in that each instructional goal will build on a skill,
concept or attitude previously learned. For instance, the first goal is to have students
develop a positive attitude regarding safety, shown by students using correct safety
practices in the shop. The final goal is to have individual students write a basic
procedural manual detailing construction of a projects/he has already designed and built.
Assessment of student achievement will be criterion based. Scoring scales for wood
projects and the portfolio will be included. In-class formal examinations will emphasize
what material has been presented in whole class instruction. Scoring scales for
examinations will be included.

Scope of the Project

The following curriculum guide is designed for use at either the freshman or
sophomore level of high school. In addition to introducing students to basic woodshop
2

techniques, the guide serves to introduce students to procedural writing and mathematics
in a setting that lends itself to combining those skills with manual skills to create physical
artifacts. The guide begins with basic safety training, and progresses toward a portfolio
project that includes elements of all instructional areas.
The curriculum itself is presented in a sequence that builds on simple skills and
progresses to more complex concepts and techniques. Included is a weekly timeline
specifying the activities for each week. Instructional materials are included immediately
following the appropriate lesson plan. Appendices contain EALR alignments for areas of
instruction and other documents created for this project. A separate appendix contains all
assessment instruments created for this project.

Limitations of the Project
The greatest limitation on this project is little empirical research about integrating
mathematics and technical writing into a woods class. Berlin's (1994) study found few
research-based articles on integrated curricula (berlin, 1994, as cited in Czerniak, Weber,
Sandmann, & Ahern 1999). However, Czerniak et al. (1999) wrote, "Of the few research
studies that have been conducted, most supported curriculum integration" (p. 423). In
the same article, Czerniak et al. ( 1999) noted the paucity of research may be due to a lack
of a common definition of integration. Consequently, there is no basis for design,
execution and comparison of research in the area.
The project curriculum guide is for a course of one semester. It is possible that a
school may offer only one section of a woodshop class. In that case, students who choose
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to take a second semester will again be exposed to the same materials encountered during
the first term.
Two assumptions were made in developing the curriculum. First, students have
little prior experience in woodworking, and second, students have at least the ability to
add, subtract, multiply and divide whole numbers. The curriculum begins with very basic
safety and tool use instruction, and builds on learned skill. Students progress from simple
to more complex tasks. The math instruction included in the curriculum includes
multiplication and subtraction of fractions. Students may use a calculator in the class.

In a 1973 study, Long & Others wrote that a student must have basic
computational skills to be successful in occupational education. Long & Others (1973)
assert, "Not one piece of literature can be cited which denied the critical relationship
between basic general education and vocational specialty training" (p. 276). The
curriculum guide in this project is not specifically aimed in a vocational or occupational
direction. However, the premise of math being a skill needed in any course of study
cannot be denied.
The final limitation of this project is the scope of the writing component. The
writing instruction focuses on a narrow strand of writing. Students will create procedural
manuals for projects they have constructed. The manuals will be in a specific format, and
contain specific types of information. This is not expository writing, but rather a
sequential series of 'how to do it' steps.

4

Definition ofTenns
1. Authentic assessment

The term used to describe evaluation of tasks that require students to use
knowledge and skills in ways they might be used in the "real world" outside the
class (Avery, 1999, p. 373).
2. Constructivism
The theory of constructivism is based on the premise that " understanding is
constructed when students make connections between prior knowledge and new
experiences - when they see connections between ideas" (Brooks and Brooks
1993, as cited in Czerniak, et al., 1999, p. 421).
3. Essential Academic Learning Requirements
"Taken together, the 'Essential Academic Learning Requirements' ... form a
common core of subjects and skills that all students in Washington will be
expected to master." (Essential Academic Learning Requirements Technical
Manual, 1998, p. 3).
4. Integrated curriculum
Incorporating elements of several disciplines into a single content-area classroom.
Integration maintains the integrity of content drawn from each discipline. Content
is taught using the symbol system specific to that discipline (National Science
Teachers Association, 1996).
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5. Portfolio
"A portfolio is a purposeful collection ofleaning examples collected over a period
of time" (Smith 1997, as cited in Tillema, Kessels and Meijers, 2000, p. 270).
6. Technical writing
Technical writing includes " ... documents (that) aim to convey information that
the reader can understand and act upon" (Donovan-Wright 1999, p. 50).
7. Vocational education
Organized educational programs that are directly related to the preparation of
individuals for paid or unpaid employment, or for additional preparation for a
career requiring other than a baccalaureate or advanced degree. (Vocational
Education Act of 1963, Pub. L. 88-210,Sl,77 Stat. 403 [1964]).
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Chapter Two
Review of Literature
Introduction

The goal of this project was to develop a complete semester-long curriculum for
use in a woodshop. To provide a solid research base for that curriculum, empirical
research studies and other published materials related to integration were reviewed.
Currently, there is a large amount of literature devoted to integrated curricula and
to authentic assessment practices. The current discussion about integration has roots
going back at least to the 1960's, and aspects of the authentic assessment conversation
can be found in the 1920's.
The theory of constructivist learning also has deep roots in the literature.
Psychologists Jean Piaget and Lev Vygotsky wrote about aspects of constructivist
learning that are still considered watershed works in the educational research field. These
men and others have broadened and deepened understanding of how humans learn.
Several questions underlie the discussion in this review. First, why include
manual or vocational training in school? What is an integrated curriculum? Is
curriculum integration an effective means of teaching? What are current 'best practice'
instructional techniques for specific disciplines? Is it possible to successfully combine
any group of content areas?
To address these questions, information was drawn from empirical research, law,
educational history, psychology, and classroom textbooks. Classroom practices were
also examined to determine what could work in integrating specific content areas.

7

Why Include Vocational Training in Secondary School?
Historically, vocational education in the United States has been viewed as training
for future employment (Vocational Education Act of 1963). At the high school level,
vocational courses fell into three categories. Specific labor market preparation (SLMP)
prepared students for entry-level work in specific trades; for instance construction work.
Family and consumer sciences education (FCSE) provided a background for health and
family related issues. The third category was general labor market preparation (GLMP),
a "loose collection of general preparation coursework, including keyboarding, industrial
arts and the newer technology education .... " (Nelson, Levesque, Lauen, Teitelbaum,
Alt, Librera & MPR Associates, Inc., 2000, p. 3).
The traditional focus of vocational education is changing. The demarcation
between 'vocational' and 'academic' courses is becoming blurred, as the focus in
vocational classes moves from SMLP skill preparation to a wider, GMLP perspective.
More emphasis on academic coursework and allowing greater range in students' career
choices, are parts of the new perspective (Nelson, et al., 2000). Changes in vocational
focus and direction are recognition that continuing, lifelong learning is part of the new
workplace reality (Lynch, 2000).
The change in vocational education's focus is driven in part by global economics.
The current trend in the marketplace is toward a service and information based economy.
That shift has at least two major implications for vocational education. First, there is a
move in the direction of training, away from SLMP, toward a broader range of usable
GLMP workplace skills. The other shift is in the level of training (Nelson, et al., 2000).
Lynch (2000, as cited in Reese, 2001) conducted a survey of all 51 chief state school
8

officers. Of the 51, 48" ... considered student preparation for the workplace to be the
most critical issue facing public education" (Reese, 2001, p. 35). A goal of modem
vocational education is to assist students' "Acquiring generic work competencies and
skills useful for employment" (Lynch, 2000, p. vii).
Responses to changing work place demographics include new models of
teaching. One new educational model is the inclusion of career pathway training into all
students' curriculum. The intent of such instruction is to support all students graduating
high school and either entering high-wage jobs or continuing to college. The objective is
to provide students with basic skills in a particular area. Such skills are either entry-level
skills for a trades position, or the basis for continued study at a post-secondary school
(Ryan & Imel 1996, as cited in Martin & Neal 1999).
A primary part of attaining those that objective was raising expectations of
students in all content areas, academic and vocational. Bottoms & Presson (2000)
reported on a longitudinal study undertaken to evaluate the effectiveness of the 'High
Schools That Work' (HSTW) program. The study focused on achievement in math,
science and reading. The HSTW program is a school improvement program developed
by the Southern Regional Educational Board (SREB) that incorporated math, reading and
science instruction into vocational programs. Bottoms & Presson' s study examined
progress in three areas: improving vocational students' performance in HSTW schools in
relation to standards based on the National Assessment of Educational Progress (NAEP);
what appeared to be important in raising student achievement and, last, what can be done
to improve the schools for students in vocational education. The researchers found that,
overall, the "decade long focus on vocational students is making a difference" in
9

achievement levels (p. 6). Vocational students in HSTW programs who participated in
the 1996 and 1998 assessments had reached the goal of parity with national averages of
achievement in math ,science and reading (Bottoms & Presson, 2000).
The HSTW method of raising achievement among vocational students is based on
three ideas. First, vocational teachers emphasize academic knowledge and skills in class.
Skills such as reading and writing are as important in a vocational class as in a literature
class. Mathematics use occurs in some form in every content area. Mathematics use and
training in a vocational setting supports use in other content areas. Second, instructors set
high standards for student work. Assignments are relevant to the course, and to the workworld outside school. Standards include competency in applying academic knowledge in
a vocational-technical area. The final standard is holding students accountable for using
the appropriate technology to solve problems and complete projects (Bottoms & Presson,
2000).
Today's students are tomorrow's workers. "Professional workers constitute the
main work-force and are the prime engine for national economic productivity" (Tillema,
2000, et al., p. 265). Tillema's et al. study was carried out in The Netherlands, but the
same statement is true of the United States. Guiding students into developing the habits
and standards of 'real world' practices is at the heart of vocational education (Roth,
1993). One report, America's Choice: High Skills or Low Wages (n.d.), stated:
More than 70% of the jobs in America will not require a [fouryear] college education by the year 2000. These jobs are the
backbone of our economy, and the productivity of our workers in
these jobs will make or break our economic future (America's
10

Choice : High Skills or Low Wages, n.d., p.3, as cited in Grubb,
Badway, Bell & Kraskouskas, 1996).
According to Roth (1993), " ... learning is an apprenticeship through which
learners are enculturated into the genuine practices of the field of study" (p. 113). That
concept supports the shift in education toward integration of academic with vocational
education content (Nelson, et al., 2000). Beane (1996) writes that information is
processed through patterns and connections, not disconnected bits and pieces. No
discipline is exercised in isolation. In support of that concept, Cohen (1995) suggests the
search for patterns in new material supports the format of thematic instruction. Thematic
instruction is combining several content areas into instruction on a theme, for instance a
woodworking project.
New information is also processed in context. Brown, et al. (1989) note" ...
knowledge is situated and is partly a product of the activity, context and culture in which
it is used" (as cited in Willis, Stephens & Matthew, 1996, p.5). Venville, Wallace,
Rennie & Malone (2000) found similar results, and wrote that teachers observed" ...
better understanding of mathematics and science concepts when (they were) applied to
contextualised technology tasks "(p. 25).

Integrated Curricula
Berlin (1991) presented an overview of integration literature at the National
Science Foundation/ School Science and Mathematics Association conference. In the
overview, Berlin (1991) noted finding only 22 of 423 citations were research articles.
The rest either discussed theory or were instructional activities. Beane (1996, as cited in
11

Czerniak, et al., 1999) found most of the published empirical studies supported an
integrated curriculum. One reason for few studies is a conceptual issue, the lack of a
common definition of 'integration' (Czerniak, Weber, Sandmann & Ahern, 1999).
What is an 'integrated cuniculum?' According to the National Science Teachers
Association (199~), anintegrated cuniculum incorporates elements of several disciplines .
into a single content-area classroom. In this model, integration maintains the integrity of
content drawn from each discipline. Content is taught using the symbol system specific
to that discipline. Lede1man and Niess (1997) have a different view, seeing integration as
the blending of individual subjects to the extent that individual disciplines are
unrecognizable. Grubb, Badway, Bell and Kraskouskas (1996) have yet another, perhaps
more pragmatic view. Grubb et al. (1996) regard integration (Grubb's term is 'infusion')
as inserting lessons about a related topic into lessons as appropriate. The example given
is having a class review mathematical ratios preparatory to a lesson about Ohm's
(electrical) Law. Development of applied academics courses, that is, intentionally
combining an academic course with applications from occupation areas is "clearly" the
most common method of integration (Grubb, et al. 1996, p. 6).
The American educational system is under pressure to change the current
approach to preparing students for work in a highly skilled society (Maiiin & N ea!,
1999). Prentice (2001) noted employers require employees to have skills in decisionmaking and problem solving. Martin and Neal's (1999) question was, for what work are
high school graduates prepared? According to one researcher, too many students finish
high school "unprepared to acquire" the skills or training needed to survive in the future
world (Roth, 1993, p. 113).
12

Changes in the affective domain are part of integrating a curriculum. The school
culture needs to move toward a culture that includes collaboration among students, and
supporting self- reliance in learning (Rice & Wilson, 1999). These are not behaviors
generally found among students in a didactic model of instruction, but are outcomes of a
constructivist model of teaching (Rice & Wilson, 1999). The emphasis needs to shift
toward a curriculum built in part on student interests and concerns (Ven ville, et al.,
2000).
Eyers (1992, as cited in Venville, 2000) wrote:" ... there are clear signs of social
alienation ... to the extent we cannot afford it" (p. 8) due to lack of student involvement
in schooling. Students need to see the relevance of the content presented to them.
Multiple learning tools and opportunities, in a proper context, appear to be a part of the
increased motivation levels. A rise in motivation appears to lead to an increase in student
involvement in schoolwork, and cooperation among peers (Venville, et al., 2000).
A study undertaken in The Netherlands found a need for a change in schools'
perception, to a" ... curricula focusing on the competencies needed for successful job
performance ... " and education is the means of attaining competency (Tillema, Kessels &
Meijers, 2000, p. 266). Competencies required in the modem labor market include skills
in communication and problem solving. The same study suggests re-arrangement of
existing curricula and assessment techniques to meet competencies needed in the labor
market as one path schools might explore. In a competency-based curriculum, acquiring
content is not the central issue, but rather the ability to assess what is learned is the
central skill (Tillema, et al., 2000). Successful adoption of competency-based curricula is
built on two premises: Student-directed learning, and a high degree of coherence between
13

learning routes (Tillema, et al., 2000). In other words, students direct the course of
learning and there is connection between disciplines. In a word, integration.
"The vocational teacher's role is not to set tasks, but to organize experiences that
allow learners to develop their own knowledge and understanding" (Kerka, 1997, p. 3).
In this model, the teacher is a coach who gradually fades into the background as the
learner becomes more proficient at a given task. Tasks and concepts are introduced
sequentially, beginning with the less difficult.
According to Kerka, (1997) there are three distinct types of cognitive structures:
procedural, propositional and dispositional. Procedural cognitive structures are 'how'
things are done. This category includes physical skills and techniques. Propositional
structures are the knowledge base, the facts and concepts a student creates while learning.
The third area, disposition, is the attitudinal area, the reason for doing a particular thing.
Kerka ( 1997) sees this last area as being under-utilized as a means of engaging students.
This is the area that needs emphasis if students are to be fully engaged in a task. Venville
et al. (2000) note that, for teachers, successfully accessing students' affective
(dispositional) area lead to enhanced motivation levels and decreased competition in
class.

Theoretical Bases of Constructivism
Constructivism is a theory about how people acquire knowledge. Constructivist
theory posits understanding is constructed when students make connections between prior
knowledge and new experiences (Brooks & Brooks, 1999). That concept implies
personal learning. Roth (1993) wrote that a basic tenet of constructivist theory is that
14

" ... knowledge is constructed by each individual learner rather than being transmitted
from a knower to a learner" (p. 113). Brooks & Brooks (1999) summarized the
underlying premise:
Each of us makes sense of our world by synthesizing new experiences into
what we have previously come to understand. Often, we encounter an
object, an idea, a relationship, or a phenomenon that doesn't quite make
sense to us. When confronted with such initially discrepant data or
perceptions, we either interpret what we see to conform to our present set
of rules for explaining and ordering our world, or we generate a new set of
rules .... Either way, our perceptions are constantly engaged in a grand
dance that shapes our understandings (p. 4)
So, constructivism is one way of making sense of the world. It is, to use Willis', et al.
(1996) term, the 'lens' each of us has constructed of acquired knowledge. Each person
views the world differently, because each of us has constructed a different lens, a lens
comprised of each individual's unique life experiences. Simply put, constructivism is the
notion that new information is interpreted through the lens of prior-held knowledge in
one of several ways. New information may be accepted into the knowledge base without
modification; information may be interpreted to agree with prior knowledge; or the prior
knowledge is changed to accommodate the new information.
The implication for education is no less than a shift from the current didactic
knowledge delivery system to a system in which each student constructs personal
knowledge from acquired information. In the constructivist view, teachers are not in
control of student learning. Rather, teachers provide a situation in which students are
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supported in exploring solutions to a provided problem. In this model, the student is in
control of learning. Information must be presented in a context relevant to the subject
(Willis, et al, 1996).
The constructivist view is not new in American education. In the 1930's and
1940's, constructivism was a "prominent perspective" in the field of literacy education
(Rice & Wilson, 1999: Willis, et al, 1996).
Constructivist theory is rooted in the work of psychologist Jean Piaget. Piaget
focused on the branch of theory called cognitive constructivism. Piaget postulated
learning is a process, the result of active participation in a learning environment. Piaget
saw info1mation as assimilated (integrated with existing knowledge), or accommodated,
requiring adjustment of prior knowledge to integrate new knowledge. Piaget viewed
learning as a collaborative social process. He believed the group essential, because it
provided to an individual the new information to be processed (Willis, et al. 1996).
Piaget postulated that learning occurs in a series of four stages, with each stage
corresponding to physical maturation. Physical and cognitive developments are
processes that cannot be accelerated. Of interest in this discussion is the last stage of
development, which Piaget termed the formal operations stage. This stage is commonly
reached between 11 to 15 years of age, and is characterized by an ability to form creative
concepts, and to pursue innovative problem solving methods (Willis, et al, 1996).

In a Piagetan classroom the teacher is not a director or prompter of learning, but
rather is a" ... facilitator, assessing the stage at which the student is functioning ... "
(Willis, et al, 1996, p. 46), then providing an age and developmentally appropriate
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learning context. This style or method of teaching places the student at the center of the
instruction process.
Constructivist theory was also developed by another psychologist, Lev Vygotsky.
Vygotsky shared with Piaget the notion of centering learning on the individual, but
proposed social factors, not developmental stages, as the primary force on cognitive
development (Rice & Wilson, 1999).
In Vygotsky's theory of social constructivism, the critical component in learning
is interaction between members of a community. In Vygotsky's view a community may
be composed of as few as two persons who are communicating about a specific subject.
Vygotsky developed a three-level hierarchy of learning as a framework for his theory.
The first level is that of independent activity. At that level, the learner is able to carry out
all tasks associated with learning. The second level is the 'zone of proximal
development' (ZPD), the level at which the learner requires assistance to successfully
complete tasks. The third level is tasks that cannot be performed by the learner even with
assistance (Willis et al, 1996). The ZPD is the level at which learning occurs. Ormrod
(1995, as cited in Rice & Wilson, 1999) suggested cognitive development is supported by
providing tasks at the edge of students' abilities. Such tasks are still in the ZPD, but
require assistance for a student to successfully complete them. Said another way, the
learner serves a 'cognitive apprenticeship' with the teacher providing the scaffolding in
the learner's ZPD . The teacher, again, is seen as a guide toward learning, but provides
little direct instruction (Willis, et al. 1996).
In a classroom using Vygotsky's model, one would find several basic principles
guiding classroom activities. First, learning and cognitive development are social
17

activities, and as such become collaborative activities. Part of the social process is the
teacher guiding and supporting the students' individual learning activities. The second
principle is that the ZPD functions as a gauge or marker as to where lessons and
curricular planning will be most effective for an individual learner. Lessons may need
modification to move the content into a student's ZPD. It is important to note the ZPD is
a fluid, mobile, zone with what was difficult for a student yesterday perhaps becoming
very easy today. The ZPD moves in response to a student adding new knowledge onto
prior knowledge. Principle three is learning needs to occur in a context that has meaning
for the student. The idea here is to make the learning situation resemble what the student
already has experience with (Willis, et al., 1996).
According to Roth ( 1993), a constructivist classroom provides an arena for: a
problem centered approach to learning, in which students must create a solution
procedure to address a problem, and; a context encouraging students to take
responsibility for personal learning. That responsibility includes participation in class
and group decisions.
Venville, Rennie, Wallace and Malone's (2000) study supports the concepts of
constructivist learning by showing connections between new and previously held
knowledge, and of effective learning through integration of content areas. Study
participants combined mathematics, statistical analysis, and design of electrical circuits
with hands-on construction to produce a working solar-powered boat model. Assessment
of student projects was via testing the models in a water tank. The researchers noted that
the integrated project was provided a "point of application" in constructing a boat model
(p. 32). By providing a realistic context, Venville et al. Found the knowledge produced
18

by students was " ... enhanced beyond the learning that occurred in the separate
disciplines" (p. 34). Participant interviews held during and after the study appear to
verify the concept of learning in one discipline being used to develop knowledge in
another area.
Integration has been linked to improved levels of student engagement, by making .
academic learning relevant to students (Nelson, et al., 2000). Greene (1991) as well as
Stevenson and Carr (1993), reported increased levels of student interest and achievement
while those students were involved in an integrated curriculum. Darvin (2000) had
students in a vocational class perform a writing assignment. Initially, the vocational
students were resistant to performing academic work in a vocational class setting.
Students in Darvin's (2000) project were supported in learning a new disposition, or
attitude, toward writing. Participants in the project were explicitly told the assignment
would support success on the New York State Regent's Examination. The premise of the
project was if students wrote about their particular trade area, engagement would increase
because the assignment was relevant and in the context of personal learning. If the
criterion of relevance were satisfied, student engagement, and therefore performance,
would increase (Darvin, 2000).
Constructivism as a learning model is not universally accepted. Brooks & Brooks
( 1999) wrote that there are several traits embedded in American schools that do not allow
the use of constructivist principles. Among these traits are the devaluation of student
thinking, and the idea there is only one correct view of the world. Student thinking is
seen as devalued if students are taught to discover the correct solution to a problem, and
creative or individual solutions are disallowed. As for developing personal knowledge,
19

"The construction of new knowledge is not as highly valued (in American schools) as the
ability to demonstrate mastery of conventionally accepted understandings" (p. 7).
Venville et al. (2000) found the notion better learning occurs because of a better
connection between learning and students' lives has not yet empirically established. The
group's own case study research, however, found that" ... application, contextualisation
and relevance resulted in students' learning being connected to the task ... a learning
which seemed to be enhanced beyond its compartmentalised origins" (p. 34).

Authentic Assessment
There is debate in the literature about what constitutes 'authentic assessment', and
if it is any more valuable than traditional methods of testing. Authentic assessment and
alternative assessment are essentially synonymous terms. Authentic assessment is the
term used to describe evaluation of tasks that require students to use knowledge and skills
in ways they might be used in the "real world" outside the class (Avery, 1999, p. 373).
The authentic assessment format may be in contrast to traditional, paper and pencil
testing. However, each format has strengths if used to assess domains accessible by the
style of evaluation. For example, a traditional paper-and-pencil selected response test is
appropriate for measuring recall of factual information. The same type of assessment
would not be suitable for assessing a physical skill (Stiggins, 1997).
Relevance, engagement and academic success are links in the chain of student
learning. Another link is the connection between instruction and assessment. Linking
assessment to instruction entails what Butler and Winne (1995, as cited in Tillema et al.,
2000) call "assessment for development" (p. 268). The concept is students learn by
20

assessing feedback on performance provided by the teacher and classmates. Through
personal assessment, students create "value-added solutions to his or her competency
profile" (Tillema, et al. 2000, p. 269). The 'competency profile' is the student's personal
cognitive creation, and is composed of competencies the student has acquired (Landy &
Farr, 1983, as cited in Tillema et al., 2000).
Fu & Lamme (2002) argue that standardized tests have at least two adverse
effects in a classroom. First, paper and pencil tests encourage memorization of content,
not learning (McAlister, 2000). Second and perhaps more important, is Fu & Lamme's
(2002) contention that standardized testing removes parents, teachers and students from
the evaluation process. These groups are " ... silenced by test results ... " (p. 242), even
though they are the populations most directly affected by evaluations.

Fu & Lanune

(2002) argue the " ... vital reason for assessment is to determine what students need to
learn" (p. 242). There is growing consensus in the literature that assessing performance
informs the student about levels of competence, and therefore it is necessary to design
curricula to include assessment. The key is to accurately evaluate student competencies,
and not specific content (Tillema, et al., 2000).
In the vocational education arena, Custer (2000) wrote "Considerable work has
been done over the past decade in the area of assessment" (p. 1). Recent research has
validated what vocational education has traditionally done in way of assessment.
Assessment formats that have been typical in vocational settings are now called
alternative (or authentic) assessments in academic classrooms. Custer (2000) defines
three common terms, alternative, authentic, and performance-assessment that are in
current use. Alternative assessment is essentially any assessment other than a paper and
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pencil test. There is no commonly accepted definition of alternative assessment in the
literature. Authentic assessment refers to evaluating tasks performed in a context similar
to that found outside the classroom. Authentic and performance assessments involve
rating student-created products against an existing rubric or rating scale. Custer (2000)
found so little difference between the definitions as to be insignificant.
Performance assessment is included in the category of authentic assessment.
Performance assessment is useful for evaluating skills and the ability to create physical
products (Stiggins, 1997). Meyer (1992, p. 40, as cited in Gillespie, Ford, Gillespie &
Leavell, 1996)) offers the following definition:
Performance assessment refers to the kind of student response to be
examined; authentic assessment refers to the context in which that
assessment is performed. In a performance assessment, the student
completes or demonstrates the same behavior that the assessor desires to
measure. There is a minimal degree, if any, of inference involved. In an
authentic assessment, the student not only completes or demonstrates the
desired behavior, but also does it in a real-life context. (p. 487)
Avery (1999) defines authentic assessment as "tasks that requires students
to use knowledge and skills in ways they might be used in the 'real world' outside
the class" (p. 373). An authentic assessment task according to Newman (n.d.) is
one that has students construct knowledge, and the construction is measured by
the "degree to which the task requires students to organize information and
consider alternatives" (Newman, n.d., as cited in Avery 1999, p. 368).
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What is common among the definitions found in the literature is the requirement
that students create some type of product. Products may be drawings, designs, physical
models or writing samples (Scott, 2000). This view is supported by Newmam1 &
Wehlage (1993, as cited in McAlister, 2000), who wrote that" ... students must construct
meaning and produce knowledge ... "(p,20). In other words, a product amenable to
evaluation must first be produced, and improved knowledge may be considered a
product.
Skill assessment must be performed in the same domain in which the training was
conducted. The example given by McAlister (2000) is if students are expected to analyze
an electrical system, the assessment must measure that ability and no other, such as being
able to read the instructions. Clarity about what is being assessed is the key to effective
assessment (Stiggins, 1997).

Authentic Assessment via Portfolios
Authentic assessment in a vocational setting may be by evaluation of studentcreated portfolios. A portfolio may be defined as " ... a purposeful collection of learning
examples collected over a period of time". (Smith, 1997, as cited in Tillema, et al. 2000,
p. 270). Such a collection of work can show the magnitude and rate (or the lack) of a
student's learning (Borowski, Thompson & Zaccaria, 2001 ). This attribute is the heart of
assessment. A student able to view a personal history of work, as contained in a
portfolio, is in a position to evaluate personal learning (Gillespie et al. 1996; Thompson
& Zaccaria, 2001). A portfolio is a product, an artifact produced by an individual student
to demonstrate competence. Portfolios allow demonstration of proficiency in different
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areas, including problem solving, mathematics, organization and communication (Scott,
2000).
There are two basic categories of portfolios, a time-sequence or working
portfolio, and a celebration portfolio. A time-sequence portfolio is exactly that, a
sequential collection of work with little or no editing. A.celebration portfolio is a
selected collection of work meant to exhibit specific examples of a student's work
(Borowski et al. 2001).
To be an effective assessment tool, a portfolio must contain several elements.
These may include student-chosen entries showing specific applications of content,
written descriptions of processes used for problem solving, and a table of contents
(Borowski, et al, 2001; Simon & Forgette-Giroux,, 2000).) Researchers agree a written
reflection of the portfolio process must be included for a portfolio to be a valid
assessment of student work (Borowski, et al. 2001; Gillespie et al. 1996; Scott, 2000;
Simon & Forgette-Giroux, 2000,).
Portfolios as assessment tools are most effective when used in a criterion based
context. The contents of the portfolio are measured against pre-established standards of
competency (Simon & Forgette-Giroux, 200). Scott (2000) and Gillespie et al. (1996)
agree an important function of a portfolio is that it allows an individual student to assess
his or her own work. This in tum allows the student to see areas needing improvement.
One definition of an assessment portfolio states " ... the assessment portfolio must meet
three criteria: (1) an assessment purpose must be clearly stated; (2) guidelines for entry
selection must be present; and (3) criteria for assessment must be identified and used for
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judging" (Herman, Aschbacher & Winters, 1992, cited in Simon & Forgette-Giroux,
2000, p. 87).
As assessment tools, portfolios have both strengths and weaknesses. On the plus
side portfolios allow students to see areas of strength as well as areas of weakness. That
may in turn suppmt a student assuming responsibility for personal learning. Because a
portfolio is at least partly a written item, connections between writing, reading and
thinking are demonstrated. On the con side, portfolio evaluations may cause grading
controversy due to interpretation of results. The solution to that possibility is the use of
checklists, point systems and scoring scales to ensure objective evaluation. A portfolio is
collected over time, and because of that may lag somewhat behind daily instruction.
Using a portfolio to guide daily instruction may be a poor use of the tool, unless daily
entries are made. Assessment, to be effective, must be timely. A further possible
drawback is the potential for a teacher to see portfolios as a panacea for assessment, a
belief that "one assessment tool fits all" format for assessment (Gillespie, et al. 1996, p.
483). There is no one assessment tool capable of evaluating all areas of student
achievement (Stiggins, 1997). Assessment formats other than portfolios may be more
appropriate for certain applications.
A portfolio may contain much more than text. Non-print items such as
photographs, videotapes and other graphics are suggested inclusions in a portfolio
(Gillespie, et al., 1996).
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Evaluation Instruments
One purpose of assessment is to provide information to the teacher about the
content and direction of impending instruction. To be effective, any so1i of grading
scheme must be impartial and consistently applied to all class members.
Several methods have been designed to ensure objective evaluatins. These include
rubrics, scoring scales and checklists. Rose ( 1999) defines a rubric as "A device for
organizing and interpreting data gathered from observation of student performance" (p.
30). Rose's definition suggests evaluation of a student-created product, which, by
extension, implies an authentic assessment technique. A rubric, also called a scoring or
rating scale, is a set of standards and assessment criteria developed prior to the evaluation
process. Scott (2000) states "The key to assessing performance products is to set the
standards and criteria in advance" (p. 40). Criteria organized into scoring scales provide
clear targets of achievement for students.
Students who are provided with the criteria before beginning a particular exercise
know exactly what the expected levels of achievement are. Criteria in a scoring scale are
identified and clarified for students (Scott, 2002; Stiggins, 1997). Scoring scales are a
reflection of the relative importance of what is being taught in the classroom. If a
particular concept has been emphasized, the scoring scale should reflect that emphasis.
McAlister (2000) contends that students deserve to know the importance of what is being
taught, and scoring scales that reflect particular emphases are a move in the direction of
authentic assessment. Because a scoring scale may be very precise about what is being
evaluated, they are useful for evaluating tasks and products not easily assessable by paper
and pencil tests, for instance, a physical skill (Rose 1999). There are various types of

26

scoring scales, each serving a different purpose. Rose (1999) lists three basic types:
conventional, a checklist and a combination of those two types. Rose's conventional
rnbric uses a three-level range of proficiency to evaluate performance. The checklist
version is a list of specific tasks in an exercise, which are either satisfied, or not. The
. combination contains elements of both preceding styles. Stiggins' (1997) four methods
of recording performance assessment data are summarized in the chart below.
1. Checklists

Key attributes present or not. Strengths of checklists are quick to use, and
useful when large number of criteria must be evaluated. Limitation is
results may lack depth.
2. Rating Scales
Rating is on a continuum, from low to high performance. Strength is
ability to record rating and rating rationale in one category. Limitation is
training for raters to ensure consistent application of the scale.
3. Anecdotal Records
Performance is described in detail, in writing. Strength is ability to
provide rich description of performance. Limitation is written records are
time consuming to create.
4. Mental Records
Evaluator maintains judgment of performance in memory. Strength is
easy way to record results. Limitation is difficulty in maintaining accurate
recollections.
(Adapted fromStiggins, 1997, p. 209)
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Checklists are lists of tasks or attributes contained in a performance. The criterion
for successfully completing a given exercise is simply: Did the student satisfy the
criterion, or not? The rater is charged only with determining yes or no. There are no
gradations of completion in a checklist. The specific criterion was satisfied, or not.
Rating orscoring scales are of particular use in assessing products or
performances. Assessments of this type are particularly useful in a vocational setting,
where the emphasis is on creating physical artifacts. One advantage to a rating scale is
the range of levels of satisfactory execution of criteria. Gradations in the quality of a
product can be specified. The criteria must be detailed enough to provide clear
distinctions between, say, a level 4 and a level 5 (Stiggins, 1997).
Anecdotal records are another valid method of authentic assessment. This format
is labor intensive for the rater, because impressions of the performance are recorded
textually. The advantage is the level of detail it is possible to record; not only details of
the actual performance, but intangible factors such as expression or voice. A limitation
of this type of recording is the possibility of interpretation, of misunderstanding of the
performer's foray into the affective domain. There may be subjective interpretation
involved, and that subjectivity may lead to an inaccurate assessment (Stiggins, 1997).
Interpretation may move the rater away from objective evaluation of the performance.
Guidelines for creating effective scoring scales have been developed by various
authors. Goodrich (1997, as cited in Scott, 2000) suggests involving students in the
creation of scoring rubrics, and lists steps in creating an effective scoring scale.
Involving students in creating the scale is the first step. Then, assessment criteria must be
specified. Goodrich's suggestion here is to consider what sort of feedback an instructor
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would provide a student who had done poorly in the exercise. In each criterion categ01y,
specify the gradations of quality. Criteria define what is excellent work, what is poor
work and what falls between the extremes. Assessment criteria must be clearly
understood by both students and the instructor. Providing models of both satisfactory and
unsatisfactory examples to students is a way to demonstrate specific levels of proficiency.
Stiggi11s ( 1997) suggests a similar sequence, but begins with the determination of
what type of performance to assess for a particular exercise. The question is, what type
of behavior, or what kind of product, will demonstrate competence in this area? After
determining how the assessment will occur, the elements of the performance and the
continuum of quality are established. Stiggins is emphatic that " ... sound performance
criteria - are critical to sound performance assessment" (p. 181 ).
Scoring scales have distinct advantages over traditional forms of assessment. The
most salient advantages of a scoring scale are the objectivity and consistency attainable
through the use of this style of assessment. Development of clear, specific, criteria and
the use of detailed gradations of achievement remove possible rater bias from the
assessment process. Scoring a performance against clear criteria allows the rater to focus
on identification of criteria satisfied or not, and not be distracted by subjective
evaluations.
For students, scoring scales ensure everyone's work is compared to the same
standard. The point in providing scoring criteria to students before the evaluation process
begins is to remove uncertainty about what is required to attain a certain score on the
performance. That in turn leads to decreased levels of student anxiety about expected
performance (Scott, 2000).
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Rose ( 1999) found rubrics to be useful at each end of the learning process.
Initially, scoring scales serve to guide instruction by specifying to the student what will
be assessed. Development of rating criteria necessitates creation of content amenable to
evaluation by that particular set of criteria. What will be assessed must be what was
taught. A scoring scale may be motivational during the process of a student's creating a
product. There are known levels of scores attainable, and a student has the luxury of
tailoring work to attain a certain level. At the end of the learning process, a rubric
provides feedback to the individual in a manner that allows self-reflection on the learning
process and the outcome of that process. A scoring scale provides information about
specific areas of performance. A rubric may contain several means of evaluating a
performance or product. Each evaluation means may be viewed as a learning tool, and
Venville et al (2000) found multiple learning tools providing multiple sources of
feedback to be valuable. Varied tools provide multiple avenues to connect new to prior
learning.
Enlisting student participation in creating the scoring scale used to rate their
performance has at least two positive aspects. In the affective domain, students who have
helped create the instrument are more likely to attempt to satisfy the criteria for a given
task. Also, students are more easily held accountable for attaining standards they
themselves have created (Rose, 1999). Stiggins (1997) wrote" ... when (your students)
get to play a role in defining success and in choosing the language to describe it - in
effect, you begin right away to connect them to their target" (p. 195).
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Technical Writing in a Vocational Setting
Technical writing, according to Donovan-Wright (1999), is writing that
" ... aim(s) to convey information that the reader can understand and act upon" (p. 1).
By that definition the range of technical writing encompasses everything from telephone
books to procedural manuals (Donovan-Wright, 1999). Technical writing documents are
tools created to address a specific purpose, for instance a manual that outlines the specific
steps in routine machine maintenance. Such a document may draw from other documents
to address a specific need (Robbins, 2001). Educational uses can include class materials,
assessment rubrics and guidelines for projects (Darvin, 2000).
Writing is an activity that occurs, at least in part, in the affective domain. Fu &
Lamme (2002) found writing to be a social event. In class students in Fu & Lamme's
study collaborated and shared comments on each other's writing styles and content.
In the academic arena, there is a move to include basic technical writing skills
into the English content-area classrooms. Robbins (200 I) writes the question is " ... not
so much whether English teachers should bring some ... workplace writing into the
curriculum, but how to do so ... " (p. 41 ). The question is easily as pertinent in a
woodshop class setting as in an academic class.
There are a variety of types of technical writing. Of interest here is one specific
type, the procedural manual. In this style of writing there are general rules about what
information is included and how it is presented.
The writer's first step is to identify the objective of the procedure. The questions
are, what is being communicated and, why is it necessary to communicate the
information? Donovan-Wright (1999) suggests the author write the answers to these
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questions as a means of remaining focused on the task at hand. Clarity is the key to
effective technical writing.
A procedural document is divided into tluee sections. These are: A general
introduction to the procedure, followed by step-by-step instructions, and last, a summary
of the process. The introduction includes any safety measures that need to be observed
and lists of tools and materials needed for the project (Markel, 2001).
For the reader, the introduction serves the function of an advance organizer.
Advance organizers "provide ideational scaffolding for stable incorporation" of new
material (Ausubel, 1968, p. 148, as cited in Vick & Lym1, 1983, p. 5). Advance
organizers are effective for learning factual information and processes (Ausubel, 1968, as
cited in Vick & Lym1, 1983). Vick & Lylll (1983) found that the use of advance
organizers increased comprehension of facts and applications. Retention of material was
also improved.
Each section of the instructions should begin with a clear, specific title, followed
by a brief statement of the section's objective. Donovan-Wright (1999) used the
following example of an objective: "This (section) will tell you how to load the film into
the camera while under water" (p. 51 ).
The heart of the document is the instructions. Burnham (1992) suggests breaking
the instructions into" separate, executable steps" (p. 6). Donovan-Wright (1999) and
Markel (2001) agree, and suggest designing each step to be a single task, with the " right
amount" of information in each step (Markel, 200 I, p. 590). Individual steps are
sequentially arranged, and are numbered or arranged alphabetically (Markel, 2001,
p.590).
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In the body of the directions, using short statements serve at least two functions.
Short statements are more easily remembered by the reader. Short statements in
directions recalled relevant concepts, not prior knowledge, in the reader. Recalled
concepts serve as points to which new material may be connected (Vick & Lynn, 1983).
One researcher found recall was enhanced if instructions were organized around actions,
because conditions are remembered in relation to actions (Burnham 1992). In other
words, why you did something is recalled in relation to what you did. Burnham ( 1992)
suggests the sequence of action first, under what conditions, is the most effective way to
write instructions. The example given is: "Draw a circle above a square," not "Above a
circle draw a square" (p. 5). Note that the directions are short, use explicit wording and
begin with an action verb. These characteristics have been found effective in writing
technical procedures (Burnham, 1992; Markel, 2001). Both of examples above the use
the imperative mood, the "Do this ... " form of writing. These are examples of written
direct instruction. Direct instruction is explicit, with instructions clearly and completeld
stated. Both Donovan-Wright (1992) and Markel (2001) found that the use of imperative
mood increased clarity in technical writing. Articles such as 'a', 'an' and 'the' are
included to enhance clarity (Markel, 2001 ).
Graphics in the form of photographs or line drawings have been shown to
promote understanding of the procedure (Burnham, 1992; Markel, 2001). Burnham
(1992) found line drawings preferable to photographs, because a drawing does not
contain extraneous details. Burnham's study of high school students found a difference
in two types of instructions, those being primarily graphic with some text, and those
being primarily text with some graphics. The text directions correlated to accurate
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execution of the instructions, while graphical directions related to faster execution. High
school students read text in the primarily graphic instructions rapidly, treating the text as
an" intrusion" on the graphics (Burnham 1992, p. 4).
The summary section of the procedural directions is as important as the steps
themselves. The summary, if graphical, shows what the completed project should look
like. If textual, the summary is a check on how the item should function, appear or
operate (Markel 2001 ). The summary should also contain a troubleshooting section,
about possible causes of incorrect functioning. The summary is the place for the user to
verify if the procedure was successfully followed (Markel 2001).

Mathematics in a Vocational Setting

Of the areas reviewed for this chapter, empirical research related to integrating
mathematics specifically into a shop setting was the most difficult to locate. This appears
to be an anomaly; mathematics is heavily used in all areas of woodworking. What was
found were textbooks using vocational themes to teach mathematics in a vocational
context. These texts relied heavily on story problems set in a practical, work-based
context. The research concerning integration that was located tended to focus on the
levels of mathematics remediation needed for successful completion of a vocational
course of study.
One survey (Long & Others, 1973) was undertaken to determine which
mathematical skills vocational teachers believed were necessary to succeed in secondary
school vocational programs, and to determine which of those skills the teachers saw as
needing remediation. The survey was provided to every secondary school vocational
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teacher in Pennsylvania. The instrument contained 66 basic mathematics skills, derived
from standard mathematics and remedial mathematics textbooks.
Results from over 3,400 returned survey instruments were arranged into 61 areas
of specialization, with each specialization contained in a larger category. For instance,
the specialization of woodworking is contained in the category of 'trade and industrial.'
The data developed is presented in 122 tables, with two tables for each of the 61 specialty
areas. The first table is a teacher-perceived rating of how essential a skill is for success in
that specialty. The second table ranks the areas teachers saw as needing remediation.
The tables for 'carpentry' and 'woodworking' were of interest to this writer.
Teachers saw a grasp of basic mathematics as essential for student success in these
specialties. And, in both categories, over 70% of respondents believed basic math skills
were in need of remediation.
Results from Long & Others (1973) qualitative study agreed with prior research.
Venn (1964), found that unless a student had the basic computational skills, that student
would not be successful in occupational education. Long & Others assert, "Not one piece
of literature can be cited which denied the critical relationship between basic general
education and vocational specialty training" ( p.3).

Summary of Literature Review
A review of literature shows a continuing need for vocational education in
American schools. Changes in the global marketplace, with concomitant increases in
levels of business competition mandate students leaving the school system with a
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background in basic workplace skills. Included are problem-solving skills, along with
ability in writing and mathematics.
Integrated curricula are vehicles for providing instruction in multiple content
areas in a single class. Research has shown that integration of content areas into a single
class can provide several points of connection between disciplines. That in tum can show
students the inter-connectedness of apparently dissimilar content. For example, students
engaged in a woodshop project may be asked to create a set of instructions for building
that project. Execution of that task requires writing skills, math skills and familiarity with
the technology (digital camera, computer and specialized software) needed to assemble
the finished product, in addition to the requisite woodworking skills. Roth (1993),
Venville et al.(2000) and Darvin (2000) all suggest an increase in student interest and
engagement in integrated classroom settings. Students are better able to see the relevance
to them of what is being taught. Students more readily engage with content perceived as
relevant or useful.
The theory of constructivist learning is about the cognitive connections the
individual creates, personally, with the material being presented. Connection between
prior learning and new material is held to be the basis of true learning. The implications
of individual learning are numerous. Students must paiticipate in class, and engage with
instructional material in an effort to create new connections. Research indicates the
social context of a class is important to learning. Learning is thought to be a social as
well as cognitive exercise. The basic premise of constructivism is that students are
ultimately accountable for individual learning.
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Classroom assessment is an area undergoing a re-evaluation. There is a move
toward forms of evaluation other than paper and pencil tests. What is interesting is these
'new' forms of assessment have been the norm in vocational classes for nearly a century.
Currently, these formats have various names, such as authentic or performance
assesslllent, but all involve evaluation of student-created products. Productsmay include
demonstrations of skill or physical creations. Demonstrations could be, for example, a
dance routine, or an oral presentation. Creations may be a writing project, a portfolio or a
wooden item created in shop class. In each case, demonstration or creation, authentic
assessment methods focus on removing the evaluator from the assessment in an effort to
objectify the process. Part of the objectification is to involve students in creation of
standards used for evaluating a given performance or artifact. Scoring scales, checklists
and oral evaluations are all forms of assessment used to measure student achievement.
Among the skills needed to be easily employable in the new century is the ability
to communicate clearly in writing. A broad view of the literature indicates writing ability
is necessary in the overwhelming majority of current occupations. Technical writing
ability in particular is seen as a desirable skill in workers. Technical communication is
not ordinary prose or expository writing, but a distinct style in itself. To support training
in that area, technical writing is being integrated into English classes and other
disciplines.
Mathematics is in any aspect of modem life one could care to name. Many of the
students in vocational classes do not possess math skills commensurate with age or
general ability levels. The literature found for this project related to integration of
mathematics into a vocational setting addressed levels of remediation needed for
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vocational students. Textbooks created for vocational curricula invariably began with a
section for reviewing very basic concepts. On a positive note, the same texts used
application-based instruction. In other words, problems were couched in forms likely to
be found in the context of the work in a particular trade or occupation.
In general, there is support in the literature for integration of disciplines. Crosscurricular teaching appears to benefit students globally, not only in the discipline being
taught at a given time. In the literature there is support for forms of evaluation and
assessment other than paper and pencil examinations.

38

Chapter Three
Design of the Project

Introduction
The present project was conceived as a response to a perceived lack of
instructional material detailing integration of several disciplines into a woodshop setting.
The perception was reinforced by a curs01y review of pertinent materials available either
on-line or through ERIC Document Reproduction Service.
The author sees a move in education to broaden exposure to discrete disciplines
through the mechanism of curriculum integration. The result of that trend is that a given
class may have elements of other disciplines woven into the 'parent' content area. A
woodshop setting appeared to be an appropriate arena to combine mathematics, technical
writing and authentic assessment methods.

Procedures
The writer was offered employment as a teacher at Ellensburg High School in
summer, 2001. At that time the high school did not have a basic woodshop program.
The job description for 'Wood Projects' included creation of a curriculum for use by
novice woodworkers. Creation of a course of study was the responsibility of the teacher.
The writer saw the offered position as an opportunity to develop a curriculum containing
elements of several disciplines. The curriculum developed became the basis for this
Master's project.
Fall of2001 was spent teaching part-time at Ellensburg High School, attending
class at CWU and developing the envisioned course of study. The curriculum envisioned
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by the writer included woodworking skills, a heavy emphasis on safety, basic shop math
skills and a technical writing unit. Mathematics instruction would cover basic
calculations of area and volume in contexts found in a shop. Safety was to be the area of
most emphasis initially, until students become accustomed to safe practices as the
ordinary and usual way to work aroUlld machinery. The writing unit would focus on
teaching students how to write a set of instructions. The instructions would comprise a
'how-to' guide to build a particular project. The student would have already built the
project, so would be intimately familiar with what was needed to create it.
Materials created for the class included a syllabus, project scoring scales, class
rules, and guidelines for the required portfolio project. Each piece of instructional
material developed was reviewed for alignment with the 1998 edition of the Washington
Essential Academic Learning Requirements (EALRs).
Students in the woods class were enlisted in creating class documents, including
class rules and the scoring scale for individual projects. Students also were involved with
the scoring scale used to evaluate portfolios. The writer sees student participation in
developing class policy as a means to enhance student involvement in class work.
Classroom materials developed for use in the woods class were used throughout
the fall semester at the high school. Based on student response, certain materials and
methods of presentation were modified for use the following semester. Additional
material in the form of student handouts was the area needing the most attention. New
material was checked for alignment with the EALR's.
Two classes at Central Washington University were particularly useful in creating
assessment instruments. EDSE 411, Assessment ofStudents With Disabilities, and EDSE
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521, Assessment ofStudents With Disabilities, provided a good background in developing
assessments that measured what the instructor wanted to measure. Based on what was
learned in those classes, several types of assessment were heavily used in the woods
class. Each assessment format has unique strengths in assessing certain characteristics.
Selected response, essay and short answer questions made up the bulk of formal
assessments. Visualization skills were evaluated through the use of three view drawings.
The curriculum model in the following project is an expression of this writer's
views about the importance of curriculum integration. No discipline stands alone; there
is some connection to related areas. The key is to determine which areas best 'fit'
together in a woodshop setting. The process of designing a product, determining how
much of what material will be needed, constructing the product and then writing a
procedural manual is a process combining problem solving skills, math, and technical
writing. These are areas that need to be emphasized in the modem vocational world. The
writer's perception these needs can be successfully addressed in a woodshop is the
premise of this project.
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Chapter Four: Introduction
Introduction
The following curriculum guide serves as the backbone of a semester-long
woodshop program. Lesson plans are sequential, in the order material was presented to
classes. The guide follows a simple pattern. Lesson plans are first, immediately
followed by the pertinent student handouts, worksheets, etc. Model assessment
instruments are included at the appropriate point in the curriculum guide.
The order of presentation was designed with two aims in mind: to acquaint
students with less-threatening machines and tools initially, followed by machines
perceived by students as being "scary," and to raise standards of workmanship and
academic work over the course of the term. The order of content presentation follows
constructivist learning principles, in that material is presented in a simple-to -complex
sequence. Students use prior know ledge of safety and woodworking techniques to
develop personal styles of addressing safety issues, and unique solutions to woodworking
problems.
Certain sections of the curriculum were developed with input from individual
classes. Shop safety rules for instance, were the result of the class discussing what they
felt are the primary rules. Assigned point values for both project evaluations and
portfolios were developed with student participation. In all cases of student participation,
the instructor retained the responsibility to ensure educational goals were not
compromised. That responsibility required occasional subtle direction of studentgenerated suggestions concerning the discussion at hand.
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Lesson Plan Sequence and Timeline
Week 1 - Safety and Shop Mathematics
Day 1
•

Syllabus

•

Content outlline

•

Affinity exercise to develop class safety rules.

Day2
•

Review safety rules. Have all students sign safety rules.

•

Unit pre-test to determine shop skills and mathematics levels

•

Tape measure lesson.

•

Distribute parent permission slips

Day 3
•

Review tape measure lesson.

•

Addition and subtraction of fractions.

•

Hand drill safety demonstration and quiz.

Day4
•

Review tape measure.

•

Review fractions.

•

Board footage calculation lesson.

•

Thickness planer demonstration and safety quiz.
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Day 5
•

Disc sander demonstration and safety quiz.

•

Drill press demonstration and safety quiz.

•

Chopsaw demonstration and safety quiz.

Week 2 - Safety and Required Projects
Day 1
•

Review shop safety rules.

•

Vocabulary lesson. Woodshop Terms handout.

•

Review board footage calculations.

•

Bandsaw demonstration and safety quiz. Student tool qualifications.

Day2
•

Review shop safety rules.

•

Review vocabulary.

•

Tablesaw demonstration and safety quiz. Student tool qualifications.

Day3
•

Review shop safety rules.

•

Review vocabulary.

•

Jointer demonstration and safety quiz.

•

Lathe demonstration and safety quiz.

Day4
•

Review shop safety rules.

•

Review vocabulary.
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Day 4, continued
•

Project sheet lesson.

•

Discuss required projects. Required Projects Grading Criteria handout.

•

Assign cleanup stations.

•

Router demonstration and safety quiz.

Day 5
•

Review shop safety rules.

•

Vocabulary quiz.

•

Open shop.

Week 3 - Safety and Projects
Day I
•

Review shop safety rules.

•

Review project sheets.

•

Review board footage calculations.

•

Review vocabulary.

•

Open shop.

Day2
•

Review vocabulary.

•

Open shop

Days 3-5
•

Daily vocabulary review.

•

Open shop
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Weeks 4 through 7 - Open Shop

Week 9 - Review and Mid-term Exam
Day 1
•

Review shop safety.

•

Review specific machine tool safety.

•

Review vocabulary.

•

Open shop.

Day2
•

Review shop safety

•

Review board footage calculations.

•

Open shop.

Day3
•

General review of student questions.

•

Review vocabulary.

•

Open shop.

Day4
•

Mid - term exam.

Day 5
•

Return and review exam.

•

Open shop.
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Week 10 -Three View Drawing
Day 1
•

Discussion of What Level of Finish ... handout. Discussion of second half
of semester grading criteria

•

Three-view drawing/ sketching lesson. Students complete worksheet.

•

Open shop.

Day2
•

Line types lesson. Students complete worksheet.

•

Open shop.

Day 3
•

Hidden lines / center lines lesson. Students complete worksheet.

•

Open shop.

Day4
•

Review line types.

•

Scale drawings lesson. Students complete worksheet.

•

Open shop.

Day 5
•

Review drawing.

•

Open shop.
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Week 11 - Procedural Writing
Day 1
•

Technical writing lesson. Plaque Project model handout.

•

Discussion of lists needed to create directions.

•

Open shop.

Day2
•

Review lists needed for procedures.

•

Students work in pairs to develop tool list for provided model.

•

Open shop.

Day3
•

Review tools list.

•

Students work in pairs to develop procedures list.

•

Open shop.

Day4
•

Review procedures list.

•

Students work in pairs to develop simple set of directions for provided
model.

•

Open shop.

Day 5
•

Review of lists.

•

Review method of combining lists.

•

Open shop.
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Week 12 - Portfolios
Day 1
•

Discussion of portfolio required elements. Discussion of Portfolio Point
Values handout.

•

Portfolio project due at end of Week 17. Suggested Timeline for Portfolio
Projects handout.

•

Open shop.

Day2
•

Class discussion about point values for required elements.

•

Class determines values for certain categories.

•

Open shop.

Day3
•

Clarification about portfolio project.

•

Open shop.

Week 13-17
•

Open shop

Week 17 - Final Exam Review, Portfolio Due
Day 1
•

Review board footage calculations.

•

Review shop safety.

•

Open shop.

Day 2
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•

Review shop safety.

Day 2, continued
•

Review procedural writing lists.

•

Open shop .

. Day3
•

Final exam.

Day4
•

Return and review final exam.

•

Open shop

Day 5
•

Portfolio due.

•

Open shop.

Week 18
• Finish projects.
• Clean shop.
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SYLLABUS FOR WOOD PROJECTS CLASS

Mr. Mccarley

This course is designed for beginning woodworkers. We will cover basic shop
mathematics, safe operation of common woodshop tools, and how to read and create 3view drawings. Machine-tool safety will be stressed in this class. All of these areas are
necessary for successfully completing a wood project. This class will include a technical
writing unit, because two projects will be included in a portfolio that will have a written
description of the processes used to create the projects.
REQUIRED PROJECTS

Students will complete required projects using specific machine and hand tools.
Required projects are:
•

Cutting board

•

Spoon or carved bowl

•

Hand mirror

•

Step stool or tool box

•

Lathe project

PERSONAL PROJECTS

Personally selected projects in addition to required projects are expected. Possible point
values for personal projects will be determined jointly by the instructor and student
before the project is started. The same five evaluation categories, with the same relative

values, used to evaluate required projects will be used to evaluate personal projects.
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PORTFOLIO
Your portfolio will include at least two projects, chosen by you and the instructor. Your
work sheets for the projects will be included. You will write a step-by-step description of
the process used to create your project. Any drawings or sketches you made during the
process should be included, Photographs of the project
at completion
are required.
.
.
. Photos
taken during construction are encouraged. A camera will be supplied for photos.
SHOP SAFETY
We will, as a class, determine a set of general shop safety rules. All students will sign one
copy of the agreed-upon rules. All students will receive a photocopy of that sheet. The
rule sheet will be included in the student's portfolio. Repeated violation of shop safety
rules entails a series of consequences:
First violation: Verbal warning.
Second violation: Written warning given to student, student's parent and a school
administrator.
Third violation: Suspension from class.
Fourth violation: Removal from class.
Specific safety procedures for specific machines and tools will be demonstrated in class.
Students will complete a written safety examination for each tool or machine
demonstrated. Students must pass the safety exam with 100% accuracy before using
a specific tool or machine.
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GRADES
The instructor in Wood Projects class does not 'give' grades. The instructor will assist
you in earning the best grade you can, but you are responsible for the grade you earn in
this class.
There are 200 points possible from required projects, the portfolio and quizzes/exams. 30
points are available for cleanup. Satisfactorily completing all five required projects, your
portfolio, cleanup and quizzes/ exams will earn a grade of 'C'. To earn a grade higher
than 'C', you will need to complete additional personal projects.
Five required projects are worth a possible 100 points total. Each required project will be
worth 20 points. The class will develop a project scoring scale assigning specific point
values to specific construction categories. The scoring scale will be developed during the
first full week of school. The scoring scale will be used to evaluate projects to determine
earned points.
The scoring scale categories are: 1. Dimensional accuracy. 2. Joinery. 3. Surface
preparation. 4. Surface finish. 5. Overall appearance.
Portfolios will be worth 50 points. Again, the class will determine point values for
specific areas of the portfolio project. Portfolios will be evaluated on: 1. Contains all
required components. 2. Clarity of writing. 3. Organization. 4. Neatness.
Quizzes and examinations will be w01ih a total of 50 points. There will be two formal
exams, one at midterm and the other at the end of the term. Each exam will be worth 15
points. There will be a vocabulary quiz each Monday for the first four weeks of school.
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Each quiz will be five vocabulary te1ms randomly selected from the list provided. Each
quiz is worth five points.
Point / Grade Scale

241 and above A
210-240

B

175-209

C

140-174

D

139 and below F

CLEANUP
Shop cleanup will be assigned. One point will be earned daily for satisfactory cleanup of
your assigned station. 30 points are possible. You will be responsible for cleaning the
shop for approximately nine weeks, then students will rotate assignments. Having a shop
cleanup station does not excuse you from putting away tools you have used or from
cleaning your work area. Everyone needs to participate in keeping our shop clean, orderly
and safe.
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Content Outline for Wood Projects Class
1. Shop Safety
A. Shop Rules

B. Violation Consequences
2. Hand Tools
A. Identification of common hand tools

B. Safety issues with hand tools
C. Correct usage techniques
D. Written identification and safety quiz
3. Shop Math/ Measuring
A. Unit pre-test
B. How to read a ruler
C. Addition of fractions
D. Subtraction of fractions
E. Measuring quiz
4. Machine Tools
A. Identification of common woodworking machines
B. Safety issues with machinery
C. Correct usage techniques
D. Written identification and safety quiz
5. Three View Drawings
A. Types of drawings
B. How to read a drawing
C. 3 View freehand drawing
6. Required Projects (5)
A. Demonstration of projects
B. Steps in construction
C. Layout
D. Cutting / shaping material
E. Assembly
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7. Personal Projects
A. Discuss project with instructor

B. Draw/ sketch 3 view plan of project
C. Construct project
8. Portfolio Requirements
A. Two personal projects included

B. Sketches of project
C. Written evaluation of processes / methods / techniques / tools used
D. Written description of sequence of operations
E. Photographs of projects
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LESSON PLAN FORMAT
CONTENT OR THEME AREA: Safety
GRADE LEVEL: 9th or 10th
LESSON TOPIC/ CONCEPT/ SKILL: Affinity exercise
RATIONALE FOR LESSON: To develop, as a class, a list of basic shop rules.
LESSON OBJECTIVES
COGNITIVE: Develop understanding that rules are needed for all students to be safe in the shop environment.
AFFECTIVE: Develop a list of rules the students and instructor see as having primary importance.
PSYCHOMOTOR:
SPECIAL NEEDS ACCOMMODATIONS: As required
ESSENTIAL ACADEMIC LEARNING REQUIREMENTS ADDRESSED:
Communication
3. The student uses communication strategies and skills to work effectively with others.
3.2 work cooperatively as a member of a group
Benchmark 3: participate in a group to write, work toward consensus, propose solutions, or achieve results
3.2. seek agreement and solutions through discussion
Benchmark 3: accept accountability for group results
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LESSON INIATING ACTIVITIES
PURPOSE

TIME

MANAGEMENT AND
ORGANIZATION

2min.

ACTIVITIES
Students count off into groups of 4.

CONNETION TO OR
REVIEW OF
PRIOR LESSON

STIMULATE/
DEVELOP
ENGAGEMENT

3 min.

Teacher will explain exercise.
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MATERIALS I MEDIA

LESSON LEARNING ACTIVITIES
MATERIALS

ACTIVITIES

ASSESSMENT

OBJECTIVE

TIME

COGNITIVE:
Develop
understanding
rules are needed
for all students to
be safe in the shop
environment.

5 min.

Students, in groups, discuss provided list of 20 rules
Students, in groups, decide on 5 most important.

Rules handout

15 min.

Teacher reads list of 20 rules, groups respond if they
have chosen a particular rule. Volunteer student
tallies responses on board.

Whiteboard

10 min.

Class discusses the most-chosen rules, votes on the
5 most important.

Verbal responses

Teacher asks for dissent on any particular rule.
Dissent is discussed and resolution must be obtained

Verbal responses

3 min.
AFFECTIVE:
Develop a list of
rules the students
and instructor see
as having primary
importance.

3 min.

When consensus is reached, teacher will have list
printed. Printed list will be signed by every student.
Signed rules will be posted and photocopied. Each
student will receive a copy of signed rules.
Class will discuss consequences of rule infractions.
Consequence ladder is contained in syllabus.
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Class rules list

Syllabus

Group list

Verbal responses

Class rules list

Verbal responses

LESSON CONCLUDING ACTIVITIES
PURPOSE

SUMMARY AND
REVIEW

TIME

ACTIVITIES

3 min.

Teacher will review rules creation process.
1. Group cliscussion
2. Group consensus
3. Group decision
4. Individual accountability

1 min.

Review rules
Commend class for well done job

PREVIEW OF NEXT
LESSON
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MATERIALS/ MEDIA

- ~ WOODSHOP SAFETY
1.* There is to be NO fighting,
running or pushing in the shop.
2.* DO NOT use any tool or machine
without the permission of the Arts
· teacher.•
·
·
3.* NEVER TOUCH ANY tool or
machine unless you have passed
the proficiency test on that tool or
machine and have been given
permission by the teacher to use
said piece of equipment.
4.* Do not throw ANYTHING while in
the shop.
5.* Do not come into the shop room
if you are under the influence of
medicine, drugs or alcohol.
6.* NEVER step into a machine
operation area when someone is
operating a machine. Only one
person may operate a machine at a
time. Do not distract a person
operating a machine.
7.* Safety glasses MUST be worn in
all shops where required. If you
need corrective glasses, they must
be worn with safety glasses.

10. When you enter any shop class be
seated and wait for instructions from
teacher.
11. DO NOT leave room without permission
of teacher.
12. Keep FLOOR free from scraps, oils,
inks, and solvents.
13. Put all oil or ink rags in safety containers
provided.
14. Know the location of all
safety switches in shop.
15. Do not wear shoes with slippery soles or
heels.
16. Report any damage to any tool or
machine to the teacher immediately.
17. Be certain all machine guards are in
place before using it.
18. Stop any machine before oiling,
cleaning or making any adjustments.
19. Report any injury no matter how small
and get first aid.
20. At clean- up signal, stop work
immediately and go directly to your clean-up
assignment.

8. NO jackets, sweaters, neckties or
loose clothing, may be worn In shop.
Sleeves must be rolled up. DO NOT
wear rings, watches, bracelets,
necklaces or beads in the shop.
LONG HAIR MUST BE TIED BACK.
9. Wear proper protective clothing
when working in shop.

P. 19

UNIT PRE-TEST
KEEP THIS QUIZ FOR YOUR PORTFOLIO

1. The steps in the 4-step problem solving process are:
I. - - - - - - -

2.

-------

3. _______

4. - - - - - - 2. Name 4 common woodworking machines.
l. _ _ _ _ _ __

2. - - - - - - -

3. - - - - - - 4. _______
3. Name 3 common hand tools used for woodworking.
I.

2.

3.
4. A 3/8" thick board is _ _ _ _ _ a 7/16" thick board.
a.

thinner than

b.

thicker than

c.

the same thickness as

5. Three boards, each one 5/16" thick are stacked on top of each other.
The stack is _ _ high.

a. 5/48"
b. 15/16"
C.

5/8"

6. Calculate and fill in the correct answer.

1/2 " - 3/16" = - - 1/2 " - 1/4" =
3/8" + 1/8" = - - -

4 1/8" + 3 1/4" = - - 8" - 3/16" = - - 32" + 9/16" = - - 27" -17/16"=
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UNIT PRE-TEST

1. The steps in the 4-step problem solving process are:

I. understand the problem
2. make a plan
3. work the plan
4. check the results

- -2; Name 4 curmno11 wootlwurking·machines:
answers vary

I.

2.
3. ~~~~~~

4. ~~~~~~
3. Name 3 common hand tools used for woodworking.

1.

Answers vary

2.
3.
4. A 3/8" thick board is

a 7/16" thick board.

A

a.

thinner than

b.

thicker than

c.

the same thickness as

5. Three boards, each one 5/16" thick are stacked on top of each other.
The stack is

B

high.

a. 5/48"
b. 15/16"
C.

5/8"

6. Calculate and fill in the correct answer.
1/2" - 3/16" =

5/16"

1/2 " - 1/4" =

1/4"

3/8 "+ 1/8" =

1/2"

4 1/8" + 3 1/4" =

7 3/8"

8" - 3/16" = 7 13/16"
32" + 9/16" = 32 9/16"
27" - 1 7/16" = 25 9/16"
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LESSON PLAN FORMAT
CONTENT OR THEME AREA: How to read a tape measure
GRADE LEVEL: 9m or 10"'
LESSON TOPIC/ CONCEPT/ SKILL: Relate specific points on a tape to specific dimensions
RATIONALE FOR LESSON: Ability to read a tape accurately is necessary to be able to transfer dimensions
LESSON OBJECTIVES
COGNITIVE: The student will accurately measure specific length lines on a provided worksheet with 100% accuracy
AFFECTIVE:
PSYCHOMOTOR:
SPECIAL NEEDS ACCOMMODATIONS: As required
ESSENTIAL ACADEMIC LEARNING REQUIREMENTS ADDRESSED:
Communication
1. The student uses listening and observation skills to gain understanding.
1.1 focus attention
Benchmark 3: analyze and reflect on ideas while paying attention and listening in a variety of situations
Mathematics
1. The student understands and applies the concepts and procedures of mathematics.
1.2 understand and apply concepts and procedures from measurement
Benchmark 3: measure objects and events directly ....
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LESSON INIATING ACTIVITIES
PURPOSE

TIME

Teacher asks, How many of you have used a tapemeasure?
Why do we need this tool?

MANAGEMENT AND
ORGANIZATION

CONNETION TO OR
REVIEW OF
PRIOR LESSON

STIMULATE/
DEVELOP
ENGAGEMENT

ACTIVITIES

5 min.

MATERIALS/ MEDIA

Tape, whiteboard

Everyone here can count to 16. You can do that, you can read
a tape.

Notice the hook on the end. It moves. Why?
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Tape for each student

LESSON LEARNING ACTIVITIES
OBJECTIVE

TIME

Correctly measun
lines on a providec
5 min.
worksheet

MATERIALS

ACTIVITIES

Teacher demonstrates how rule is divided

ASSESSMENT

whiteboard drawing
of tape blade

COUNT THE RULE - count the number of marks.
You will have the number of sixteenths beyond
the last whole number.
Verbal responses

Teacher points to marks on whiteboard rule, asks
random students to ID point.
COUNT THE RULE.
5 min.

Distribute blocks to students. Students measure
blocks and record measurements.

Block of wood for
pair of students

Observation, written
responses

5 min.

COUNT THE RULE. Distribute worksheet to
each student. Students measure lines and fill in
answers.

Worksheet

Completed worksheet

Review answers provided by students.
Review reduction of fractions
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Verbal responses

LESSON CONCLUDING ACTIVITIES
PURPOSE
SUMMARY AND
REVIEW

TIME

ACTIVITIES

3 min.

Review number of divisions in 1 inch.
COUNT THE RULE.

1 min.

Review purpose of a tape measure.
Solicit questions, collect worksheets

PREVIEW OF NEXT
LESSON
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MATERIALS I MEDIA
Whiteboard, drawing

PERMISSION SLIP
Ellensburg High School
Wood Projects Class
Mr. Mccarley, Instructor
Name of Parent or Guardian:

------------------------

- - - - - - - - - - - - is enrolled in our wood shop program and will have the
opportunity to use various tools and equipment. Appropriate instruction in the proper use of the
tools and equipment is given and close supervision is maintained. Every precaution is taken to
prevent accidents. We are asking your cooperation in impressing

-----------

with the importance of being careful. It is mandatory that all students accept the obligation to
obey the safety rules designed to protect them and others.
RCW 28A.600.040
Pupils to comply with rules and regulations.

"All pupils who attend the common schools shall comply with the rules and regulations
established in pursuance of the law for the government of the schools, shall pursue the required
course of studies, and shall submit to the authority of the teachers of such schools, subject to such
disciplinary or other action as the local school officials shall determine".
You are welcome to visit our shop facility. Please check in through the main office.
I give my permission for _ _ _ _ _ _ _ _ _ _ _ _ _ to use the tools and equipment in
the woods program.
Parent or Guardian signature_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Date _ _ __
I agree to accept the obligation to obey the safety rules of the laboratory at all times.
Student signature _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Date _ __
Please identify any health problems, which may have a bearing on your student's participation in
this c l a s s : - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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HOJA DE PERMISO

Ellensburg High School
Clase de Proyectos de Madera
Mr. McCarley, Maestro
Nombre del Padre o Tutor;

----------------------

_ _ _ _ _ _ _ _ _ _ _ _ esta matriculado en nuestro programa de Taller de

Maderas y tendra la oportunidad de utilizar diferentes herramientas y equipos. Se da
instrucci6n apropiada en el uso correcto de las herramientas y equipos y existe una
supervision cuidadosa. Se toma cada precauci6n para evitar cualquier accidente. Les
pedimos su cooperaci6n en hacerle entender a _ _ _ _ _ _ _ _ _ _ _ _ de la
importancia de teper cuidado. Es obligatorio que cada estudiante acepte obedecer las
reglas de seguridad disefiadas para protegerse a ellos y a otros.
RCW 28A.600.040
Los estudiantes obedeceran las reglas y regulaciones.
"Todo estudiante que asista a nuestras escuelas obedecera las reglas y regulaciones
establecidas de acuerdo con la ley para el gobierno de las escuelas, seguira el curso de
estudios requeridos, y se sometera a la autoridad de los maestros de dichas escuelas, y
estara sujeto a la acci6n disciplinaria u otra acci6n determinada por las oficiales de la
escuela"
Usted esta bienvenido a visitar nuestras instalaciones del taller. Favor de presentarse en
la oficina principal.
Yo doy mi permiso para _ _ _ _ _ _ _ _ _ _ _ _ _ utilizar las berramientas y
equipos en el prograrna de rnaderas.
Firrna de! Padre o Tutor - - - - - - - - - - - - - - - - - - Fecha - - Yo acepto la obligaci6n de obedecer las reglas de seguridad en el laboratorio en todo
momento.
Firma del Estudiante _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Fecha _ __
Favor de anotar cualquier problerna de salud lo cual podria afectar la participaci6n en este
clase. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
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LESSON PLAN FORMAT
CONTENT OR THEME AREA: Shop mathematics - addition of fractions
GRADE LEVEL: 9"' or 10th
LESSON TOPIC/ CONCEPT/ SKILL: Addition of fractions is required in many areas of woodworking.
LESSON OBJECTIVES
COGNITIVE: The student will, individually, complete a provided worksheet with 80% accuracy
by the end of the class period.

AFFECTIVE:

PSYCHOMOTOR:

SPECIAL NEEDS ACCOMMODATIONS: As required.

ESSENTIAL ACADEMIC LEARNING REQUIREMENTS ADDRESSED:
Mathematics
1. The student understands and applies the concepts and procedures of mathematics.
1.1 understand and apply concepts from number sense
Benchmark#: use mental arithmetic, pencil and paper, calculator or computer as appropriate
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LESSON INIATING ACTIVITIES
PURPOSE

TIME

ACTIVITIES

MATERIALS/ MEDIA

MANAGEMENT AND
ORGANIZATION

CONNETION TO OR
REVIEW OF
PRIOR LESSON

STIMULATE/
DEVELOP
ENGAGEMENT

1 min.

Teacher will ask class why addition of fractions is necessary.
Teacher will outline lesson.
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Whiteboard

LESSON LEARNING ACTIVITIES
OBJECTIVE
The student will,
individually,
provided
worksheet with
80% accuracy
by the end of the
class period.

TIME

MATERIALS

ACTIVITIES

3 min.

Teacher will describe basic fraction principles.
1. A fraction is a part of one whole item.
2. An item is divided into equal parts.
Example: An inch is divided into 8 parts. Each
part is one-eight of one inch.

Whiteboard

1 min.

Teacher will demonstrate writing a fraction.
Teacher will name fraction parts.
1. Numerator is how many of the equal parts
needed to measure an object.
2. Denominator is how many equal divisions.

Whiteboard

ASSESSMENT

2min.

Teacher will describe basic subtraction principle.
1. Fractions must have common denominator
to be subtracted.
Teacher will demonstrate method of finding
common denominator.
Example: multiply all denominators to find
common denominator. Or by inspection.

Whiteboard

Verbal response

5 min.

Students work individually to complete handout.

Handout

Completed handout
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LESSON CONCLUDING ACTIVITIES
PURPOSE

Review finding common
denominator

TIME

1 min.

ACTIVITIES

Teacher will as class to describe process of finding common
denominator.
Teacher will solicit questions.
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MATERIALS I MEDIA

Whiteboard

Fractions Worksheet

Name

--------------

KEEP THIS SHEET FOR YOUR PORTFOLIO
Add the following fractions. Show all work
1.3 /4" + 5 /8"

=- - - -

2. 1 /8" + 1/8" + 1 /4" = - - - 3. 3 /8" + 7/8"= - - - 4. 3 board feet+ 6 board feet+ 3 /4 board foot= - - - 5. 6 1 /2 square feet+ 3 1/3 square feet= _ _ __
6. What is the total thickness of three pieces of plywood having the following
dimensions? 3 /4", 5 /8", and 1 /4".
7. A 3 /4" counter is covered with 1 /16" formica. What is the total thickness of the
counter?
Find the least (lowest) common denominator for each set of fractions.
1. 1 /2, 1 /4

2. 3 /8, 5/16, 1 /4
3. 1 /4, 1 /32, 3 /16
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LESSON PLAN FORMAT
CONTENT OR THEME AREA: Shop mathematics - subtraction of fractions
GRADE LEVEL: 9th or 10th
LESSON TOPIC/ CONCEPT I SKILL: Subtraction of fractions is required in many areas of woodworking.
LESSON OBJECTIVES
COGNITIVE: The student will, individually, complete a provided worksheet with 80% accuracy
by the end of the class period.

AFFECTIVE:

PSYCHOMOTOR:

SPECIAL NEEDS ACCOMMODATIONS: As required.

ESSENTIAL ACADEMIC LEARNING REQUIREMENTS ADDRESSED:
Mathematics
1. The student understands and applies the concepts and procedures of mathematics.
1.1 understand and apply concepts from number sense
Benchmark#: use mental arithmetic, pencil and paper, calculator or computer as appropriate
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LESSON INIATING ACTIVITIES
PURPOSE

TIME

ACTIVITIES

MATERIALS/ MEDIA

MANAGEMENT AND
ORGANIZATION

CONNETION TO OR
REVIEW OF
PRIOR LESSON

2min.

Teacher will review method of finding common denominator
for addition of fractions.

STIMULATE/
DEVELOP
ENGAGEMENT
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Whiteboard

LESSON LEARNING ACTIVITIES
OBJECTIVE
The student will,
individually,
provided
worksheet with
80% accuracy
by the end of the
class period.

TIME

MATERIALS

ACTIVITIES

3 min.

Teacher will describe basic fraction principles.
1. A fraction is a part of one whole item.
2. An item is divided into equal parts.
Example: An inch is divided into 8 parts. Each
part is one-eight of one inch.

Whiteboard

1 min.

Teacher will demonstrate writing a fraction.
Teacher will name fraction parts.
1. Numerator is how many of the equal parts
needed to measure an object.
2. Denominator is how many equal divisions.

Whiteboard

ASSESSMENT

2min.

Teacher will describe basic subtraction principle.
1. Fractions must have common denominator
to be subtracted.
Teacher will demonstrate method of finding
common denominator.
Example: multiply all denominators to find
common denominator. Or by inspection.

Whiteboard

Verbal response

5 min.

Students work individually to complete handout.

Handout

Completed handout
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LESSON CONCLUDING ACTIVITIES
PURPOSE

Review finding common
denominator

TIME

1 min.

ACTIVITIES

Teacher will as class to describe process of finding common
denominator.
Teacher will solicit questions.
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MATERIALS I MEDIA

Whiteboard

Fractions Worksheet

Name

--------------

KEEP THIS SHEET FOR YOUR PORTFOLIO
Subtract the following fractions. Show all work
1.3 /4" - 5 /8"

=- - - -

2. 3 /8" - J ./4" = - - - 3. 7 /8" + 3/8"= - - - 4. 6 board feet - 3 /4 board foot= - - - 5. 6 1 /2 square feet - 3 1/3 square feet= _ _ __
6. You have a piece of wood 15 /16 thick. How much wood needs to be removed to have a
3 /4" thick piece? _ _ __
7. You have a board that is 16" long. You cut off3 /16". How long is the board? _ __

Find the least (lowest) common denominator for each set of fractions.

I. 1 /2, 3/4
2. 7 /8, 3/16, 3 /4
3. 1 /4, 5 /32, 5 /16
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LESSON PLAN FORMAT
CONTENT OR THEME AREA: Safety
GRADE LEVEL: 9th or 10th
LESSON TOPIC I CONCEPT I SKILL: Safe use of an electric hand drill
RATIONALE FOR LESSON: The student will develop an understanding of safe tool use practices.
LESSON OBJECTIVES
COGNITIVE: The student will complete a written safety quiz with 100% accuracy by the end of the class period.
AFFECTIVE: The student will develop an interest in safe tool use.
PSYCHOMOTOR:
SPECIAL NEEDS ACCOMMODATIONS: As required
ESSENTIAL ACADEMIC LEARNING REQUIREMENTS ADDRESSED:
Health & Fitness
1. The student acquires the knowledge and skills necessary to maintain an active life: movement, physical fitness,
and nutrition.
1.2. incorporate rules and safety procedures into physical activities
Benchmark 3: apply rules and procedures ....
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LESSON INIATING ACTIVITIES
PURPOSE

TIME

ACTIVITIES

MATERIALS/ MEDIA

MANAGEMENT AND
ORGANIZATION

CONNETION TO OR
REVIEW OF
PRIOR LESSON

2min.

Teacher will review basic electric hand tool mies.
1. Eye protection required
2. Clamp workpiece
3. Unplug tool before making adjustments

STIMULATE/
DEVELOP
ENGAGEMENT

1 min.

Teacher will ask, What is this tool called? Who has used one?
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Whiteboard

LESSON LEARNING ACTIVITIES
OBJECTIVE

COGNITIVE:
The student will
complete a written
safety quiz with
100% accuracy
by the end of the
class period.

TIME

5 min.

ASSESSMENT

MATERIALS

ACTIVITIES

The teacher will model safe tool use.
The teacher will review specific tool safety practices
1. Eye protection required.
2. Disconnect power before changing bits.
3. Check that key is removed from chuck
before plugging in drill.
4. Be sure the bit is secure in the chuck.
5. Do not use drill in wet areas.
6. Material must be secured.
7. Drill with steady, even pressure.

Verbal response

Hand drill
Drill bits
Lumber
Clamp or vise
Safety handout

.

AFFECTIVE:
The student will
develop an
interest in safe
tool use.

10 min.

Each student will individually complete a written
safety quiz with 100% accuracy by the end of the
class period.
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Safety quiz

Completed safety
quiz

LESSON CONCLUDING ACTIVITIES
PURPOSE

TIME

ACTIVITIES

SUMMARY AND
REVIEW

3 min.

Teacher will review basic safety rules.
Teacher will solicit questions.

PREVIEW OF NEXT
LESSON

1 min.

Teacher will introduce next tool in the sequence.
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MATERIALS I MEDIA

Whiteboard

Safety Quiz Portable Electric Drill

Class-------------------Date

From: Washington State Industrial Arts Safety Guide
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Grade---------

Portable Electric Drill

From: Washington State Industrial Arts Safety Guide
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LESSON PLAN FORMAT
CONTENT OR THEME AREA: Shop mathematics
GRADE LEVEL: 9th or 10th grade
LESSON TOPIC I CONCEPT I SKILL: Calculation of board footage/ volume
RATIONALE FOR LESSON: Determination of material quantity
LESSON OBJECTIVES
COGNITIVE: The student will, individually, calculate the board footage of a supplied model with
100% accuracy in five (5) minutes.

AFFECTIVE:
PSYCHOMOTOR:
SPECIAL NEEDS ACCOMMODATIONS: As required
ESSENTIAL ACADEMIC LEQRNING REQUIR4EMENTS ADDRESSED
Mathematics
1. The student understands and applies the concepts and procedures of mathematics.
1.2. understand and apply concepts and procedures from measurement
Benchmark 3: understand how changes in dimension ... affect volume
Benchmark 3: measure objects directly
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LESSON INIATING ACTIVITIES
PURPOSE

TIME

ACTIVITIES

MATERIALS/ MEDIA

Review meaning of gradations on tape measure blade

Whiteboard
Drawing of tape blade

MANAGEMENT AND
ORGANIZATION

CONNECTION TO, OR
REVIEW OF PRIOR
LESSON

2min.

STIMULATE/
DEVELOP
ENGAGEMENT
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LESSON LEARNING ACTIVITIES
OBJECTIVE

TIME

The student will,
individually,
calculate the
board footage of a
supplied model
with 100%
accuracy, in 5
minutes.

2min.

2min.

5 min.

ACTIVITIES
Teacher models a piece of lumber.
Teacher solicits suggestions for finding volume.

MATERIALS

ASSESSMENT

Wood block

Verbal response

Teacher models a board foot block, explains this is
1 board foot.
Teacher explains 1 board foot equals 144
cubic inches.

Board foot block

Teacher writes board footage formula on board.
L x W x T divided by 144 equals board footage
Teacher notes that simply doing the multiplication
will give the number of cubic inches. Cubic inches
must be divided by 144 to give board footage.

Whiteboard

Teacher asks for volunteer to measure provided
Lumber, report dimensions to teacher.
Teacher solicits volunteer to perform calculation.
Teacher asks class what has been found.
Response should be board footage.

Board

Verbal response

Students measure supplied models, find footage.

Model lumber
Tape measure for
each student

Completed calculatior
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.

.

LESSON CONCLUDING ACTIVITIES
PURPOSE

SUMMARY AND
REVIEW

PREVIEW OF NEXT
LESSON

TIME

5 min.

2min.

ACTIVITIES

Teacher will solicit student questions
Review of difference between number of cubic inches and footag
Review board footage formula

Show connection between footage and material cost.
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MATERIALS/ MEDIA

Whiteboard

LESSON PLAN FORMAT
CONTENT OR THEME AREA: Safety
GRADE LEVEL: 9th or 10th
LESSON TOPIC I CONCEPT I SKILL: Safe thickness planer use.
RATIONALE FOR LESSON: Develop familiarity with common woodshop tool.
LESSON OBJECTIVES
COGNITIVE: To develop understanding of tool capabilities and uses.
AFFECTIVE: To develop understanding of consequences of unsafe operation
PSYCHOMOTOR: Correctly set up tool for safe operation.
SPECIAL NEEDS ACCOMMODATIONS: As required
ESSENTIAL ACADEMIC LEARNING REQUIREMENTS ADDRESSED:
Health & Fitness
1. The student acquires the knowledge and skills necessary to maintain an active life ....
1.2 incorporate rules and safety procedures into physical activities
Bechmark 3: apply rules and safety procedures ...
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LESSON INIATING ACTIVITIES
PURPOSE

TIME

ACTIVITIES

MATERIALS/ "MEDIA
.

MANAGE"MENT AND
ORGANIZATION

3 min.

Teacher will introduce tool, ask if students have used one.

CONNETION TO OR
REVIEW OF
PRIOR LESSON

3 min.

Teacher will review general safety for machine tools.
1. Eye protection required.

STIMULATE/
DEVELOP
ENGAGE"MENT

1 min.

Teacher will ask, How do you get a piece of lumber to the
thickness needed?
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20" thickness planer

LESSON LEARNING ACTIVITIES
OBJECTIVE

TIME

MATERIALS

ACTIVITIES

20" thickness planer

Verbal responses
Safety handout
Observation

Teacher will demonstrate safe machine
setup and operation.

Planer, stock

Observation

The student will individually, under supervision,
demonstrate proper adjustment of tool.
The student will demonstrate correct procedure
for using thickness planer.

Planer, stock

Observation

AFFECTIVE
To develop
understanding of
consequences of
unsafe operation

3 min.

Teacher will discuss safe tool use.
Teacher will introduce safety rules for the planer.
1. Eye protection required.
2. 12" minimum stock.
3. Do not force material.
4. Do not remove chips while machine is on.
5. Do not put hand in machine throat.

COGNITIVE
To develop
understanding of
tool capabilities
and uses.

3 min.

PSYCHO MOTOR
Correctly set up
tool for safe
operation.

3 min.

ASSESSMENT
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LESSON CONCLUDING ACTIVITIES
PURPOSE

SUMMARY AND
REVIEW

TIME

10 min.

ACTIVITIES

Student will, individually, complete a supplied safety quiz with
100% accuracy. Quiz must be completed to 100% accuracy
before student will be allowed to use tool.

PREVIEW OF NEXT
LESSON
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MATERIALS/ MEDIA

Safety quiz

THICKNESS PLANER/SURFACER

SAFETY SUGGESTIONS
1. Eye protection required while using this machine.
2. Do not force material through tool.
3. Use a 'backer board' when planing thin stock.
4. Do not remove chip accumulation while machine is running.
5. Do not stand in 'kickback line.'
6. Do not look into throat of machine while it is in operation.
7. Stock must be a minimum of 12" long.
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THICKNESS PLANER/ SURFACER SAFETY QUIZ
Name ------Label the major machine parts

SAFETY QUIZ
Circle the best answer

1. Eye protection is not required while using this machine. True False
2. Minimum stock length for this machine is 12". True False
3. Use a backer board when planning thin stock. True False
4. It is safe to stand in the kickback line. True False
5. Forcing material through the machine is OK. True False
6. Do not put hands in machine throat at any time. True False

P.53
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LESSON PLAN FORMAT
CONTENT OR THEME AREA: Safety
GRADE LEVEL: 9th or 10th
LESSON TOPIC/ CONCEPT/ SKILL: Safe use of the disc finishing machine (disc sander).
RATIONALE FOR LESSON: The student will develop an understanding of safe tool use practices.
LESSON OBJECTIVES
COGNITIVE: The student will complete a written safety quiz with 100%accuracy by the end of the class period.
AFFECTIVE: The student will develop an interest in safe tool use.
PSYCHOMOTOR:
SPECIAL NEEDS ACCOMMODATIONS: As required
ESSENTIAL ACADEMIC LEARNING REQUIREMENTS ADDRESSED:
Health & Fitness
1. The student acquires the knowledge and skills necessary to maintain an active life: movement, physical fitness,
and nutrition.
1.2. incorporate rules and safety procedures into physical activities
Benchmark 3: apply rules and procedures ....
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LESSON INIATING ACTIVITIES
PURPOSE

TIME

ACTIVITIES

MATERIALS/ MEDIA

MANAGEMENT AND
ORGANIZATION

CONNETION TO OR
REVIEW OF
PRIOR LESSON

2min.

Teacher will review basic electric hand tool rules.
1. Eye protection required

Whiteboard

STIMULATE/
DEVELOP
ENGAGEMENT

1 min.

Teacher will model use of machine to sand outside radius.

Disc sander
Stock
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LESSON LEARNING ACTIVITIES
ACTIVITIES

OBJECTIVE

TIME

COGNITIVE:
The student will
complete a written
safety quiz with
100% accuracy by
the end of the
class period.

Teacher will model safe tool use.
7min.
Teacl er will review tool nomenclature.
Teacher will review tool safety rules.
1. Eye protection required.
2. Check for damage to abrasive disc.
Do not use machine with torn abrasive.
4. Work must be done on side of disc rotating
downward.
5. Stop disc rotation using machine brake.

10 min.
AFFECTIVE:
The student will
develop an interest
in safe tool use.

Each student will individually complete a written
safety quiz with 100% accuracy before the end
of the class period.
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MATERIALS

ASSESSMENT

Disc sander
Stock
Safety handout

Verbal response

Safety quiz

Completed quiz

LESSON CONCLUDING ACTIVITIES
PURPOSE

SUMMARY AND
REVIEW

PREVIEW OF NEXT
LESSON

TIME

3 min.

1 min.

ACTIVITIES

Teacher will review basic safety rules.
Teacher will solicit questions.

Teacher will introduce next tool in sequence.
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MATERIALS / MEDIA

Whiteboard

Disc Finishing Machine

From: Washington State Industrial Arts Safety Guide
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Student Name _ _ _ _ _ _ _ _ _ _ _ _ __

Safety Quiz -

Class _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __

Disc Finishing Machine

Oate _ _ _ _ _ _ _ _ G r a d e - - - - - - -

From: Washington State Industrial Arts Safety Guide
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LESSON PLAN FORMAT
CONTENT OR THEME AREA: Safety
GRADE LEVEL: 9"' or 10th
LESSON TOPIC I CONCEPT I SKILL: Safe use of a drill press.
RATIONALE FOR LESSON: The student will develop an understanding of safe tool use practices.
LESSON OBJECTIVES
COGNITIVE: The student will complete a written safety quiz with 100% accuracy by the end of the class period.
AFFECTIVE: The student will develop an interest in safe tool use.
PSYCHOMOTOR:
SPECIAL NEEDS ACCOMMODATIONS: As required
ESSENTIAL ACADEMIC LEARNING REQUIREMENTS ADDRESSED:
Health & Fitness
1. The student acquires the knowledge and skills necessary to maintain an active life: movement, physical fitness,
and nutrition.
1.2. incorporate rules and safety procedures into physical activities
Benchmark 3: apply rules and procedures ....
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LESSON INIATING ACTIVITIES
PURPOSE

TIME

ACTIVITIES

MATERIALS / MEDIA

MANAGEMENT AND
ORGANIZATION

CONNETION TO OR
REVIEW OF
PRIOR LESSON

2min.

STIMULATE/
DEVELOP
ENGAGEMENT

I min.

Teacher will review basic machine tool rules.
1. Eye protection required.
2. Secure workpiece.

Teacher will identify tool and ask, Has anyone used this machine?
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Whiteboard

LESSON LEARNING ACTIVITIES
OBJECTIVE

TIME

ACTIVITIES

MATERIALS
.

COGNITIVE:
The student will
complete a written
safety quiz with
100% accuracy
by the end of the
class period.

AFFECTIVE:
The student will
develop an
interest in safe
tool use.

5 min.

10 min.

ASSESSMENT

The teacher will model safe tool use.
The teacher will review specific tool safety practices
1. Eye protection required.
2. Check for proper guard operation before use
3. Check that key is removed from chuck.
4. Be sure the bit is secure in the chuck.
6. Drill with steady, even pressure.
7. If workpiece gets caught, tum off power.
8. Select speed. Bigger bit= lower speed.

Drill press
Drill bits
Lumber
Clamp or vise
Safety handout

Verbal response

Each student will individually complete a written
safety quiz with 100% accuracy by the end of the
class period.

Safety quiz

Completed safety
quiz
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LESSON CONCLUDING ACTIVITIES
PURPOSE

TIME

ACTIVITIES

SUMMARY AND
REVIEW

3 min.

Teacher will review safety rules.
Teacher will solicit questions.

PREVIEW OF NEXT
LESSON

I min.

Teacher will introduce next tool in sequence.
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MATERIALS/ MEDIA

Whiteboard

OBTAIN PERMISSION FROM THE INSTRUCTOR
BEFORE USING THIS MACHINE.

Drill Press

From: Washington State Industrial Arts Safety Guide
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DRILL PRESS

Student

Name~~~~~~~~~~~

Class.~~~~~~~~-,,-~~~~~

Date.~~~~~~~Grade.~~~~~

From: Washington State Industrial Arts Safety Guide
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LESSON PLAN FORMAT
CONTENT OR THEME AREA: Safety
GRADE LEVEL: 9th or 10th
LESSON TOPIC I CONCEPT I SKILL: Safe use of the chopsaw.
RA TI ONALE FOR LESSON: To develop safe habits of machine tool use.
LESSON OBJECTIVES
COGNITIVE: To develop understanding of tool capabilities and uses.
AFFECTIVE: To develop understanding of consequences of unsafe operation.
PSYCHOMOTOR: Correctly set up tool for safe operation.
SPECIAL NEEDS ACCOMMODATIONS: As required
ESSENTIAL ACADEMIC LEARNING REQUIREMENTS ADDRESSED:
Health & Fitness
1. The student acquires the knowledge and skills necessary to maintain an active life ....

1.2 incorporate rules and safety procedures into physical activities
Benchmark 3: apply rules and safety procedures ...
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LESSON INIATING ACTIVITIES
PURPOSE

TIME

MANAGEMENT AND
ORGANIZATION

2min

ACTIVITIES

MATERIALS I MEDIA

Teacher will introduce saw, ask if any students have used it.
Ask if students have noticed joints on a picture frame.

Chopsaw
Model frame, show joint

Teacher will model two 45* cuts to make a 90* angle.

Chopsaw, lumber

CONNETION TO OR
REVIEW OF
PRIOR LESSON

STIMULATE/
DEVELOP
ENGAGEMENT

2min.
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LESSON LEARNING ACTIVITIES
OBJECTIVE

mm.

AFFECTIVE:
responses
understanding of
consequences of
unsafe operation.

COGNITIVE:
To develop
understanding of
tool capabilities
and uses.

PSYCHOMOTOR
Correctly set up
tool for safe
operation.

5 min.

5 min.

MATERIALS

ACTIVITIES

TIME

Teacher will discuss thrown material, bent bl des

Chopsaw

ASSESSMENT

Verbal

personal injury possibilities,
1. Eye protection required.
2. Remove jewelry/ restrain long hair.
3. Ensure all guards are in place before use.
4. Hold work firmly against fence
5. Clamp small parts.
6. Allow motor to reach full speed before
starting cut.

nomenclature and
safety handout

to questions about
operation

Teacher will demonstrate saw setup ands safe use
in cutting a variety of angles.

Chopsaw, lumber

Verbal responses
to questions about
operation

Student will individually set up saw and demonstratt
safe use to teacher's satisfaction.

Chopsaw, lumber

Observation
of student
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LESSON CONCLUDING ACTIVITIES
PURPOSE

SUMMARY AND
REVIEW

PREVIEW OF NEXT
LESSON

TIME

10 min.

2min.

ACTIVITIES

Student will, individually, complete a supplied safety quiz with
100% accuracy. Quiz must be completed to 100% accuracy
before student will be allowed to use tool.

Teacher will solicit questions about tool use, general safety rules.
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MATERIALS / MEDIA

Safety quiz

Motorized Miter Box

From: Washington State Industrial Arts Safety Guide
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Safety Quiz -

Motorized Miter Box

Student N a m e - - - - - - - - - - - - - - - -

Class------------------Oate _ _ _ _ _ _ _ _ _ G r a d • - - - - - - - -

From: Washington State Industrial Arts
Safety Guide
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LESSON PLAN FORMAT
CONTENT OR THEME AREA: Woodshop terminology
GRADE LEVEL: 9m or 10,.
LESSON TOPIC/ CONCEPT/ SKILL: Woodshop has a specific vocabulary.
RATIONALE FOR LESSON: Students will begin to learn technical terms used in a shop setting.
LESSON OBJECTIVES
COGNITIVE: Students will recognize new terms as having a specific meaning in the context
of a shop by the end of the term

AFFECTIVE:

PSYCHOMOTOR:

SPECIAL NEEDS ACCOMMODATIONS: As required.

ESSENTIAL ACADEMIC LEARNING REQUIREMENTS ADDRESSED:
Communications
1. The student uses listening and observation skills to gain understanding.
1.3 check for understanding by asking questions and paraphrasing
Benchmark 3: paraphrase to expand and refine understanding

P. 72

LESSON INIATING ACTIVITIES
PURPOSE

TIME

ACTIVITIES

MANAGEMENT AND
ORGANIZATION

CONNETION TO OR
REVIEW OF
PRIOR LESSON

STIMULATE/
DEVELOP
ENGAGEMENT

1 min.

Teacher will read al list of terms.

3 min.

Teacher will ask students what terms mean.
Teacher will explain why terminology is needed.
1. Clarity in communication.
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MATERIALS / MEDIA

LESSON LEARNING ACTIVITIES
OBJECTIVE

Students will
recognize new
terms as having a
specific meaning
in the context
of a shop by the
end of the term

MATERIALS

TIME

ACTIVITIES

2min.

Teacher will read and describe five terms from
the handout.

5 min.

Teacher will model each term described
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ASSESSMENT

Handout

Models

Verbal response

LESSON CONCLUDING ACTIVITIES
PURPOSE

Review terms

TIME

ACTIVITIES

MATERIALS/ MEDIA

2min.

Teacher will solicit questions about terms described.

Models
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WOODSHOP TERMS

1. Bevel

An angled or sloping edge.

2. Chamfer

A beveled edge or comer.

3. Check

A split in the end of a piece of lumber.

4. Clenching

Bending over the point of a nail protruding through a board.

6. Countersink

Enlarging the surface end of a hole to accept the head of a
fastening. Allows the head to be recessed below the surface.

7. Crosscut

To cut lumber perpendicular to the grain.

8. Dado

A joint made by fitting the end of one board into a groove made in
another board.

9. Dowel joint

A joint fastened with dowel pins.

10. Edge grain

Wood grain exposed by cutting parallel to the long axis of wood
fibers.

11. End grain

Wood grain exposed by cutting perpendicular to the long axis
of wood fibers.

12. Fence

An adjustable guide for a tool.

13. Flush

Level with, in relation to a reference surface.

14. Front view

The part of a drawing showing the front of an object.

15. Half-lap

A joint in which each piece is notched halfway through its
thickness. Allows both major surfaces to become flush.

16. Jig

A device that holds or guides a tool.
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17. Kerf

The cut made by a sawblade.

18. Laminate

To fasten or glue wood in layers. Plywood is an example.

19. Miter joint

A joint made by fastening together two angled cuts; usually a 90*
joint.

20. Mortise

A space, usually rectangular, cut into a piece to receive another
piece.

21. Pilot hole

Hole drilled as a guide for either a nail or a screw.

22. Rabbet

A groove cut on the edge or face of a board; part of a rabbet joint.

23. Radius

The given distance from the center of a circle to its circumference.
the diameter of a circle is the radius.

24.Rip

To cut lumber parallel to the grain.

25. Scale

On a drawing, the proportional relationship between two sets of
dimensions.

26. Scarf

Joint formed by cutting long bevels on stock. Allows joined stock
to remain the same nominal thickness. Scarfs are a ratio of X to 1.

27. Side view

The part of a drawing showing the side of an object.

28. Stock

Lumber.

29. Taper

To narrow gradually toward one end.

30. Template

A pattern or guide.

31. Tenon

A tongue extending from a board, usually rectangular, shaped to fit
into a mortise.

32. Top view

The part of a drawing showing the top of an object.
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LESSON PLAN FORMAT
CONTENT OR THEME AREA: Safety
GRADE LEVEL: 9°' or 10"'
LESSON TOPIC I CONCEPT I SKILL: Band saw safety
RATIONALE FOR LESSON: To develop safe habits of tool use.
LESSON OBJECTIVES
COGNITIVE: To develop understanding of tool capabilities and uses
AFFECTIVE: To develop understanding of consequences of unsafe operation.
PSYCHOMOTOR: Correctly set up tool for safe operation.
SPECIAL NEEDS ACCOMMODATIONS: As required.
ESSENTIAL ACADEMIC LEARNING REQUIREMENTS ADDRESSED:
Health & Fitness
1. The student acquires the knowledge and skills necessary to maintain an active life ....
1.2. incorporate rules and safety procedures into physical activities
Bechmark 3: apply rules and safety procedures ...
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LESSON INIATING ACTIVITIES
PURPOSE

TIME

ACTIVITIES

MANAGEMENT AND
ORGANIZATION

1 min.

Teacher will identify bandsaw.

CONNETION TO OR
REVIEW OF
PRIOR LESSON

2min.

Teacher will review basic safety rules.
1. Eye protection required.
2. make adjustments with tool turned off.

STIMULATE/
DEVELOP
ENGAGEMENT

1 min.

Teacher will note this tool will be frequently used. Ask if any
students have used this machine.
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MATERIALS I MEDIA

Bandsaw

LESSON LEARNING ACTIVITIES
OBJECTIVE

TIME

AFFECTIVE
To develop
understanding of
consequences of
unsafe operation.

10 min.

PSYCHO MOTOR
Correctly set up
tool for safe
operation

COGNITIVE
To develop
understanding
tool capabilities

5 min.

15 min.

ACTIVITIES
Teacher will model parts of saw, adjustments,
height adjustment, on/off.
Teacher will review safety procedures for the saw.
1. Eye protection required.
2. Check guards before using machine.
3. Set guide to correct height -1/4" above woo
4. Avoid backing out of a cut.
5. Keep fingers out of blade line.
6. When finished, lower guard, remove scrap.

MATERIALS

ASSESSMENT

14" bandsaw

Verbal response

Safety handout

Teacher will demonstrate correct setup and
operation of saw.

1 X 3 lumber

Student will, under teacher supervision, set up
and make a cut, using correct safety procedures.

Saw, lumber

Observation

The student will, individually, complete a written
safety quiz with 100% accuracy before being
allowed to use the saw.
Successful demonstration and 100% on the safety
quiz will qualify the student to use the saw.

Safety quiz

Completed quiz
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LESSON CONCLUDING ACTIVITIES
PURPOSE

TIME

ACTIVITIES

MATERIALS/ MEDIA

Whiteboard

SUMMARY AND
REVIEW

3 min.

Teacher will review safety rules for bandsaw operation.
Teacher will solicit questions.

PREVIEW OF NEXT
LESSON

1 min.

Teacher will introduce next tool in sequence.
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OBTAIN PERMISSION FROM THE INSTRUCTOR
BEFORE USING THIS MACHINE.

From: Washington State Industrial Arts Safety Guide

P. 82

Please note: Content on this page was redacted due to copyright concerns.

BandSaw

BAND SAW

Student Name ___________
Class______~ - ~ - - - - - ~

Date

- - - - - - -Grade- - - - - -
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LESSON PLAN FORMAT
CONTENT OR THEME AREA: Safety
GRADE LEVEL: 9th or 10"'
LESSON TOPIC I CONCEPT I SKILL: Table saw safety
RATIONALE FOR LESSON: To develop safe habits of tool use.
LESSON OBJECTIVES
COGNITIVE: The student will complete a written safety quiz with 100% accuracy by the end of the. class period.
AFFECTIVE: To develop understanding of consequences of unsafe operation.
PSYCHOMOTOR: Correctly set up tool for safe operation.
SPECIAL NEEDS ACCOMMODATIONS: As required.
ESSENTIAL ACADEMIC LEARNING REQUIREMENTS ADDRESSED:
Health & Fitness
1. The student acquires the knowledge and skills necessary to maintain an active life ....
1.2 incorporate rules and safety procedures into physical activities
Benchmark 3: apply rules and safety procedures ...
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LESSON INIATING ACTIVITIES
PURPOSE

TIME

MANAGEMENT AND
ORGANIZATION

3 min.

Teacher will identify tablesaw, ask if any students have used one.
Teacher will identify auxiliary tools - fence, miter gage

CONNETION TO OR
REVIEW OF
PRIOR LESSON

3 min.

Ask for basic safety rules of machine tool operation.

STIMULATE/
DEVELOP
ENGAGEMENT

1 min.

ACTIVITIES

Teacher will explain this tool is most frequently used in shop.
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MATERIALS/ MEDIA

Tablesaw
Miter gage, fence

LESSON LEARNING ACTIVITIES
OBJECTIVE

TIME

AFFECTIVE
To develop
understanding of
consequences of
unsafe operation.

10 min.

PSYCHOMOTOR 5 min.
Correctly set up
tool for safe
operation

ACTIVITIES

MATERIALS

ASSESSMENT

Teacher will model parts of saw, adjustments, stock lO"saw
feeder, height adjustment, on/off.
Teacher will review safety procedures for the saw.
1. Eye protection required.
2. Check guards before using machine.
3. Set blade to correct height -1/8"above blade.
4. Stand to side of blade line.
5. Use fence for rips, gage for crosscuts.
6. Never saw freehand.
7. Use a push stick.
8. When finished, lower blade, remove scrap.
Teacher will demonstrate correct setup and
1 X3 lumber
operation of saw, using fence and gage.
Student will, under teacher supervision, set up
and make a crosscut and a rip, using correct safety
procedures.
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Saw, lumber

Demonstration

LESSON LEARNING ACTIVITIES
OBJECTIVE

COGNITIVE
Student will take
and complete a
written safety
quiz

TIME

15 min.

MATERIALS

ACTIVITIES

The student will, individually, complete a written
safety quiz with 100% accuracy before being
allowed to use the saw.
Successful demonstration and 100% on the safety
quiz will qualify the student to use the saw.
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Safety quiz

ASSESSMENT

Safety quiz

LESSON CONCLUDING ACTIVITIES
PURPOSE

SUMMARY AND
REVIEW

TIME

3 min.

ACTIVITIES

Teacher will solicit questions and comments.
Teacher will review safety rules.
Teacher will ask for volunteer to 'shut down' saw - lower blade,
Remove scrap etc.

PREVIEW OF NEXT
LESSON

P.88

MATERIALS I MEDIA

Saw

OBTAIN PERMISSION FROM THE INSTRUCTOR
BEFORE USING THIS MACHINE.

TubleSaw

From: Washington State Industrial Arts Safety Guide
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Student Name _ _ _ _ _ _ _ _ _ __

TABLE SAW

Class._ _ _ _ _ _ _ _~ - - - - - -

Date._ _ _ _ _ _ _Grade ________
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LESSON PLAN FORMAT
CONTENT OR THEME AREA: SAFETY
GRADE LEVEL: 9"' or 10"'
LESSON TOPIC I CONCEPT I SKILL: Safe use of the jointer
RA TIONALE FOR LESSON: To develop safe habits of machine tool use.
LESSON OBJECTIVES
COGNITIVE: The student will complete a written safety quiz with 100% accuracy by the end of the class period.
AFFECTIVE: To develop understanding of consequences of unsafe operation.
PSYCHOMOTOR: Correctly set up tool for safe operation.
SPECIAL NEEDS ACCOMMODATIONS: As required
ESSENTIAL ACADEMIC LEARNING REQUIREMENTS ADDRESSED:
Health & Fitness
1. The student acquires the knowledge and skills necessary to maintain an active life ....
1.2 incorporate rules and safety procedures into physical activities
Benchmark 3: apply rules and safety procedures ...
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LESSON INIATING ACTIVITIES
PURPOSE

TIME

MANAGEMENT AND
ORGANIZATION

3 min.

CONNETION TO OR
REVIEW OF
PRIOR LESSON

3 min.

STIMULATE/
DEVELOP
ENGAGEMENT

1 min.

ACTIVITIES

Teacher will introduce tool, ask if any students have used one.

Teacher will review basic safety.
Eye protection, 12" minimum length for the jointer.

Teacher will ask, How does one create a straight edge?
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MATERIALS/ MEDIA

Jointer, push stick

12" material

LESSON LEARNING ACTIVITIES
OBJECTIVE

TIME

AFFECTIVE
To develop
understanding of
consequences of
unsafe operation.

3 min.

ACTIVITIES

MATERIALS

Teacher will stress importance of safe operation.
Teacher will introduce safety procedures.
1. Eye protection required.
2. Minimum 12" stock.
3. Check guards for safe operation.
4. Use push stick.
5. Get help for long stock.

Jointer safety handout

3 min.
COGNITIVE
The student will
complete a written
10 min.
safety quiz with
100% accuracy
by the end of the
class period.

Teacher will demonstrate correct procedure for
machine setup and safe use.

12" stock, push stick

The student will, individually, complete a written
safety and nomenclature quiz with 100% accuracy.

Safety quiz

PSYCHO MOTOR
Correctly set up
tool for safe
operation.

The student will, under supervision, correctly
adjust jointer.
The student will, under supervision, joint off the
edge of a board.

Jointer, stock

3 min.
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ASSESSMENT

Verbal response

Observation

Completion of safety
quiz.

Observation

LESSON CONCLUDING ACTIVITIES
PURPOSE

SUMMARY AND
REVIEW

PREVIEW OF NEXT
LESSON

TIME

ACTIVITIES

lOmin.

Student will, individually, complete a supplied safety quiz with
100% accuracy. Quiz must be completed to 100% accuracy
before student will be allowed to use tool.

2min.

Teacher will solicit questions about tool use, general safety rules.
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l\,1ATERIALS / MEDIA

Safety quiz

Jointer

From: Washington State Industrial Arts Safety Guide

P.95

Please note: Content on this page was redacted due to copyright concerns.

Safety Quiz -

Jointer

Student N a m B - - - - - - - - - - - - - - -

Class _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
Date _ _ _ _ _ _ _ _ Grade _ _ _ _ _ _ __
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LESSON PLAN FORMAT
CONTENT OR THEME AREA: Safety
GRADE LEVEL: 9th or 10"'
LESSON TOPIC/ CONCEPT/ SKILL: Wood lathe safety
RATIONALE FOR LESSON: To develop safe habits of tool use.
LESSON OBJECTIVES
COGNITIVE: To develop understanding of tool capabilities and uses
AFFECTIVE: To develop understanding of consequences of unsafe operation.
PSYCHOMOTOR: Correctly set up tool for safe operation.
SPECIAL NEEDS ACCOMMODATIONS: As required.
ESSENTIAL ACADEMIC LEARNING REQUIREMENTS ADDRESSED:
Health & Fitness
1. The student acquires the knowledge and skills necessary to maintain an active life ....
1.2 incorporate rules and safety procedures into physical activities
Benchmark 3: apply rules and safety procedures ...
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LESSON INIATING ACTIVITIES
PURPOSE

MANAGEMENT AND
ORGANIZATION

TIME

3 min.

ACTIVITIES

MATERIALS I MEDIA

Lathe
Whiteboard

Teacher will introduce tool.
Teacher will review basic safety rules.
'

CONNETION TO OR
REVIEW OF
PRIOR LESSON

STIMULATE/
DEVELOP
ENGAGEMENT

2min.

Teacher will model several lathe - turned items.
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Turned models

LESSON LEARNING ACTIVITIES
OBJECTIVE

TIME

COGNITIVE
To develop
understanding of
tool capabilities
and uses

5 min.

3 min.

MATERIALS

ACTIVITIES
Teacher will model parts of lathe.
Teacher will review tool safety rules.
1. Eye protection required.
2. Tool rest must be within 1/4" of workpiece.
3. Tools must be sharp.
4. Work must be centered.
5. Do not feel work while turning.
6.Remove toolrest while sanding.
Teacher will model use of 3 basic tools.

AFFECTIVE
To develop
understanding of
consequences of
unsafe operation.

15 min.

Each student will individually complete a written
safety quiz with 100% accuracy before the end of
the class period.

PSYCHOMOTOR
Correctly set up
tool for safe
operation.

5 min.

Each student will correctly set up the lathe for
safe operation. Each student will safely perform
turning operations to the instructor's satisfaction
before being qualified to use the tool.
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'

ASSESSMENT
Verbal response

Lathe
Safety handout

'
'

Roundnose
Skew
Parting tool
Safety quiz

Verbal response

Completed quiz

Observation

LESSON CONCLUDING ACTIVITIES
PURPOSE

TIME

ACTIVITIES

SUMMARY AND
REVIEW

3 min.

Teacher will review safety rules.
Teacher will solicit questions.

PREVIEW OF NEXT
LESSON

1 min.

Teacher will introduce next tool in sequence.
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MATERIALS / MEDIA

OBTAIN PERMISSION FROM 1'HE INSTRUCTOR
BEFORE USING THIS MACHINE,

Wood Lathe

From: Washington State Industrial Arts Safety Guide
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WOOD LATHE

Student Name _ _ _ _ _ _ _ _ _ __
Class·~------~~------

Date _ _ _ _ _ _ _Grade
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LESSON PLAN FORMAT
CONTENT OR THEME AREA: Project Plan Sheet
GRADE LEVEL: 9th or 10th
LESSON TOPIC I CONCEPT I SKILL: Completion of project plan sheet
RATIONALE FOR LESSON: Project sheets are practice for future portfolio project
LESSON OBJECTIVES
COGNITIVE: The student will accurately complete a model project sheet in 1 class period
AFFECTIVE:
PSYCHOMOTOR:
SPECIAL NEEDS ACCOMMODATIONS: As required
ESSENTIAL ACADEMIC LEARNING REQUIREMENTS ADDRESSED:
Mathematics
1. The student understands and applies the concepts and procedures of mathematics
1.1 understand and apply concepts and procedures from number sense: Computation,
Benchmark 3: use mental
arithmetic, pencil and paper ... calculator ... as appropriate to the task
Writing
1. The student writes clearly and effectively.
1.2 use style appropriate to the audience and purpose
Benchmark 3: use specialized vocabulary relevant to a specific content area
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LESSON INIATING ACTIVITIES
PURPOSE

TIME

ACTIVITIES

MATERIALS I MEDIA

MANAGEMENT AND
ORGANIZATION

CONNETION TO OR
REVIEW OF
PRIOR LESSON

3 min.

Review board footage calculations
Review tape measure reading

STIMULATE/
DEVELOP
ENGAGEMENT
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Whiteboard

LESSON LEARNING ACTIVITIES
OBJECTIVE

COGNITIVE:
The student will
accurately
complete a model
project sheet in 1
class period

TIME

ASSESSMENT

MATERIALS

ACTIVITIES

3 min.

Teacher will distribute plan sheets
Teacher will review areas on sheet, describe
purpose of each section

5 min.

Teacher will solicit suggestions about
making a cutting board, write responses on
whiteboard

3 min.

Class will determine a suitable series of
operations
Class will determine appropriate tools

5 min.

Students will complete a model plan sheet
for a cutting board
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Plan sheets

Model cutting board
Whiteboard
·

Verbal response

.

Verbal response

· Completed worksheet

LESSON CONCLUDING ACTIVITIES
PURPOSE

Review of lesson

TIME

3 min.

ACTIVITIES

Teacher will solicit questions
Teacher will ask specific students questions about
completing a plan sheet
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MATERIALS/ MEDIA

Ellensburg High School
Project Planning Sheet
Name._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
Project _ _ _ _ _ _ _ _ _ _ _ Date Started._ _ _ __

Date Finished_ _ __

Bill of Materials

Board
Footaqe

Size
(LWT)
'

Part Name

Material

'

'

Tools and Machines Used
I.

Sequence of Operations
I.

2.

2.

3.

3.

4.

4.

5.

5.

6.

6.

7.

7.
Comments

Days to complete_ _ _ _ _ _ _ _ __
Points Earned- - - - Grade._ _ _ __

Dimensional accuracv
Joinerv
Surface preparation
Surface finish
Overall annearance

I

2

3

4

5

Cost
'

Board Footage Formula: Length X Width X Thickness = Board Feet
144

Points available

Unit
Cost

Points/ Grade

18-20=A
15-17=8
10-14=C
6-9=D

0-5=F
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Wood Projects Class
Required Projects Grading Criteria

1. Cutting board
Minimum of 3 pieces of wood glued together
Sanded
Oiled with vegetable oil
2. Carved spoon
Minimum 4" long
Minimum! 1/2" wide at bowl
Sanded
Oiled with vegetable oil
3. Hand mirror
Minimum 3/4" thick
Recess for mirror is 5 1/8" dia.
4. Step stool or tool box
3/4" plywood for stool or box
Dowel for box is 3/4"
Painted
5. Mallet
Head minimum 4" long by 2" dia.
Handle minimum 8" long by l" dia.
Oil or painted finish

P. 108

I

7•

I

---+--

I

'

1'-0'

I

~

I

0

I

:u
co

HAND MIRROR MADE FROM MAPLE, OAK
21·
2

I

.j.
I

:::,,,

I /\.n\2~·

HAND MIRROR

1/8,r MIRRIDR CUT TO FIT

Cf~V~t?
5POO~J. ·
~,

P. 110

~~,

~

C)

~

_______ J''

:z

..:i .....
~

~-

~

~

C)

~

(2)
I...=.
.... - ,-

\.J\

-~
~

~

I

s

+

~ ~
S")L

~

~

~

~

'-....,

"''

~

-------.,

''
'

f--------~--~----------i

/-----------------.._1
f---------'"'\.
l
',, . . _

,'/r--------1
~

__,.,.

'r---------------------------------~'
''
'
r---------------------------------1'

:
:
I

l
:

1

:
l

:
:

l

:

:

:
''
'
'''
1
''
''

:

:

lI

1
l

'
I

I

t

I
I

1

'''
'
''
:

'''
'
'

.

-N

l

:
'''
''
l'
'''I
l

'

'

I

t---L-------------------------~---4
I

<

I

I

r---------------------------------;
..... ----.......
I

I

'

l
L

I

~---------J

!

'

/

,,

_,,

',

I

,
\

I
I

~---------~

P. 111

{-.

.,

-'N

~-1

"'~\

...,..,._J~="')

t

s...-..-=:)J

0

{)">.,_.,.j
\\

.. ;;::::-1
'~)
~·-

\L

-

5ection
View

('\ I'--- -

"'

,:"-"'-"--=
..... ,,

~,

R21''

. C)
~-,

R2

/--~

11

~

.

.

(

+

~

-

I

J

)

Ll-----t--~

i!
!

,----------------------7 I ____l

L

J

10911
16

!

1!J"

4911
· 16

'

,
-~----j---71
!

........

\11"
6?11
!6

I

s:.::::::::.

::::)

N

-

~

I~

~

_I 11
B
-'Q

I\.)

--~
={~
~

Ll'4.

\)\

c:;

:u

-

I

j

I

!
i

l __ _ _ _ _

.... Ii-I - '. ; .·
· All 5tock 15 ?/ 4 11 5olid Wood Or 0/ 8 11 05B

'

CLEANUP STATIONS
EACH STUDENT IS RESPONSIBLE FOR CLEANING THEIR OWN WORK
AREA AND PUTTING TOOLS AWAY.
1. Dust both tablesaws. Dust all 3 drill presses.
2. Dust all 3 bandsaws. Dust panel saw.
3. Sweep grey floor area around benches. Sweep grey floor in front of lathe
bench.
4. Dust radial arm saw. Dust spindle sander. Dust all 3 chopsaws. Dust
jointer.
5. Dust scrollsaws and table. Dust big planer. Dust pocket screw table.
6. Dust lathes and lathe bench. Place tools in racks.
7. Collect loose tools and place in racks in toolroom.
8. Collect loose tools and place in racks in toolroom.
9. Sweep red floor area.
10. Sweep red floor area.
11. Trash cans.
12. Trash cans.
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LESSON PLAN FORMAT
CONTENT OR THEME AREA: Safety
GRADE LEVEL: 9th or 10th
LESSON TOPIC I CONCEPT I SKILL: Safe use of a hand router.
RATIONALE FOR LESSON: The student will develop an understanding of safe tool use practices.
LESSON OBJECTIVES
COGNITIVE: The student will complete a written safety quiz with 100% accuracy by the end of the class period.
AFFECTIVE: The student will develop an interest in safe tool use.
PSYCHOMOTOR:
SPECIAL NEEDS ACCOMMODATIONS: As required
ESSENTIAL ACADEMIC LEARNING REQUIREMENTS ADDRESSED:
Health & Fitness
1. The student acquires the knowledge and skills necessary to maintain an active life: movement, physical fitness,
and nutrition.
1.2. incorporate rules and safety procedures into physical activities
Benchmark 3: apply rules and procedures ....
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LESSON INIATING ACTIVITIES
PURPOSE

TIME

ACTIVITIES

MATERIALS I MEDIA

MANAGEMENT AND
ORGANIZATION

CONNETION TO OR
REVIEW OF
PRIOR LESSON

2min.

Teacher will review basic electric hand tool rules.
1. Eye protection required
2. Clamp workpiece
3. Unplug tool before making adjustments

STIMULATE/
DEVELOP
ENGAGEMENT

1 min.

Teacher will ask, What is this tool called? Who has used one?
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Whiteboard

LESSON LEARNING ACTIVITIES
OBJECTIVE

COGNITIVE:
The student will
complete a written
safety quiz with
100% accuracy
by the end of the
class period.

AFFECTIVE:
The student will
develop an
interest in safe
tool use.

TIME

5 min.

IO min.

ASSESSMENT

MATERIALS

ACTIVITIES

The teacher will model safe tool use.
The teacher will review specific tool safety practices
1. Eye protection required.
2. Disconnect power before changing bits.
3. Be sure the bit is secure in the chuck.
4. Do not use drill in wet areas.
5. Material must be secured.
6. Use router with steady, even pressure.

Hand router
Router bits
Lumber
Clamp or vise
Safety handout

Each student will individually complete a written
safety quiz with 100% accuracy by the end of the
class period.

Safety quiz
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Verbal response
.

Completed safety
qmz

/"'..,,'''\

LESSON CONCLUDING ACTIVITIES
PURPOSE

TIME

ACTIVITIES

SUMMARY AND
REVIEW

3 min.

Teacher will review basic safety rules.
Teacher will solicit questions.

PREVIEW OF NEXT
LESSON

1 min.

Teacher will introduce next tool in the sequence.
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MATERIALS I MEDIA

Whiteboard

Portable Electric Router

From: Washington State Industrial Arts Safety Guide
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Student Name _ _ _ _ _ _ _ _ _ _ _ _ __

Safety Quiz -

Class _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __

Portable Electric Router

Date _ _ _ _ _ _ _ _ Grade _ _ _ _ _ __

From: Washington State Industrial Arts Safety Guide
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Wood Projects Class Mid-term Exam
Machine Tool Safety
True/False
Write 'True' or 'False'
Tablesaw

I. _ _ _ _It is acceptable to make adjustments to the saw while the saw is running.

. The best place to stand while operating the saw is dim;tly behind the workpiece.

2.
3.

The sawblade should be about 1/8" above the workpiece

Bandsaw

4. _ _ _ _Keeping your fingers and hands out of the line of the blade is a good habit to develop.
5.

It is safe to tilt the table to cut bevels and angles.

Lathe

6. _____The tool rest should be within_'' of the workpiece.
7.

Long hair and loose clothing must be confined.

Pocket Screw Machine

8. _ _ _ _The workpiece must be clamped down before cutting pockets.
Drill Press

9. _ _ _ _The 'long end' of the workpiece should be to the left of the operator.
I 0.

It is a good idea to stop the chuck with your hand.

General Shop Safety

11. The #I safety rule in this shop i s - - - - - - - - - - - - - - - - - - - 12. Why is one of our rules 'Report Any I n j u r y ' ? - - - - - - - - - - - - - - - 13. Give 2 reasons why running is not acceptable in our shop.

A.
B.

14. In this class, what does 'I 00%' mean to you?
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Woodshop Terms
15. An angled or sloping edge is a _ _ _ _ _ __
A. Bevel
B. Rabbet
C. Kerf

16. A hole drilled as a guide for either a nail or a screw is a _ _ _ _ _ _ _ __

A. Jig
B. Pilot hole

C. Brad
17. A pattern or guide is called a _ _ _ _ _ __
A. Template
B. Tenon
C. Chamfer
18. On a drawing, the proportional relationship between two sets of dimensions is called the_.
A. Scale
B. Front view
C. Mortise
19. Half the diameter ofa circle is the _ _ _ _ _ _ _ __
A. Dado
B. Mortise
C. Radius
D.

Shop Math
Calculate the board footage for the following pieces of stock. Show your work. No work shown, no
credit for answer. Board footage formula is:

20. 6" X 12" X 12"=

Length X Width X Thickness
144

-----

21. 30" X 18" X 2"= - - - - -
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22. Calculate and fill in the answer. Show your work. No work shown, no credit for answer.
A. 1 /2" - 3/16"=

-------

B. 3 /4" + 1/8"=

-------

C. 23" + 5/8" + 1 /2" = - - - - D. 27" -7/16"= _ _ _ _ _ _ __
Project Stuff
23. List three ideas for personal projects you might want to build. Be realistic.

l. _ _ _ _ _ _ _ _ 2. _ _ _ _ _ _ _ _ _ _ _ 3. _ _ _ _ _ _ _ _ __
24. Which machine (tablesaw etc.) do you feel most comfortable using? Why?

25. Which machine do you least like using? Why?

Optional Comments For Your Instructors: Things you like about your class, things you don't like about
your class, things you would like to see happen in your shop.
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Wood Projects Class

What Level of Finish Will Earn How Many Points?

Dimensional Accuracy
5 Points
1\JI parts (100%) within _,, of drawing dimensions
4 Points
Most parts (75% +) within _" of drawing dimensions
3 Points
Some parts (50% +) within _" of drawing dimensions
2 Points
Few parts (less than 50%) within _" of drawing
dimensions
No parts within _" of drawing dimensions
1 Point
Joinery
4 Points
3 Points
2 Points
1 Point

Surface Preparation
4 Points
3 Points
2 Points

1 Point
Surface Finish
3 Points
2 Points

1 Point

All joints tightly fitted
Most joints (75% +) tightly fitted
Some joints (50% +) tightly fitted
Few joints (less than 50%) tightly fitted
/ Sanding
All sanding scratches and mill marks removed
Most sanding scratches and mill marks removed
Some sanding scratches, mill marks and excess glue
removed
Surface rough, scratches and mill marks visible, glue
spots
Finish
paint
Finish
finish
Finish

evenly applied, minimum 3 coats oil, 2 coats
fairly even, less than minimum number of
coats
uneven or blotchy, paint runs

Overall Appearance
4 Points available. Number of points earned will be determined
jointly by student and instructor.
Points I Grade
18-20 = A
15 - 17 = B
10-14 = C
6-9=D
0-S=F
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LESSON PLAN FORMAT
CONTENT OR THEME AREA: Sketching/ 3-view drawing
GRADE LEVEL: 9th or 10th
LESSON TOPIC I CONCEPT I SKILL: Draw the missing view of an object.
RA TIONALE FOR LESSON: Develop ability to create 3'd view by extending lines from 2 prior views.
LESSON OBJECTIVES
COGNITIVE: Develop understanding of relationship between the three views of an object. The student
will individually complete a provided worksheet with 80% accuracy by the end of the class period.

AFFECTIVE:
PSYCHOMOTOR:
SPECIAL NEEDS ACCOMMODATIONS: As required
ESSENTIAL ACADEMIC LEARNING REQUIREMENTS ADDRESSED:
Mathematics
1. The student understands and applies the concepts and procedures of mathematics.
1.3. understand and apply concepts and procedures from number sense
Benchmark 3: construct geometric models and scale drawings using tools as appropriate ....
2. The student uses mathematics to define and solve problems.
2.3. construct solutions
Benchmark 3: apply appropriate methods, operations, and processes to construct a solution
P. 124

LESSON INIATING ACTIVITIES
PURPOSE

TIME

ACTIVITIES

MATERIALS I MEDIA

MANAGEMENT AND
ORGANIZATION

CONNETION TO OR
REVIEW OF
PRIOR LESSON

STIMULATE/
DEVELOP
ENGAGEMENT

3 min.

Teacher will display several models. Ask if any students have
experience with 3-view drawing. Ask why this may be a
valuable skill
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Wood models
Whiteboard

LESSON LEARNING ACTIVITIES
OBJECTIVE

TIME

3 min.
COGNITIVE:
Develop
understanding of
relationship
between the three
views of an object 3 min.
The student
will individually
complete provided lOmin.
worksheet with
80% accuracy by
the end of the
class period.

MATERIALS

ASSESSMENT

Teacher will display wood model of whiteboard
drawing.
Teacher will demonstrate method of extending
lines to develop 3'd view.

Model, whiteboard
Drawing on board

Verbal responses

Teacher will repeat process using a 2"d model.

Model, whiteboard
Drawing on board

Verbal responses

Each student will develop the missing 3'd view on a
provided handout. Drawing on worksheet will be of
a provided model.

Model, worksheet

Completed workshee
Verbal responses

ACTIVITIES
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LESSON CONCLUDING ACTIVITIES
PURPOSE

SUMMARY AND
REVIEW

TIME

5 min

ACTIVITIES

Teacher will review method of developing third view using
extension lines.
Teacher will solicit questions.

PREVIEW OF NEXT
LESSON

Next lesson will be 3-views including hidden features.
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MATERIALS/ MEDIA

Whiteboard
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LESSON PLAN FORMAT
CONTENT OR THEME AREA: Three view drawing I sketching
GRADE LEVEL: 9"' or 10"'
LESSON TOPIC/ CONCEPT/ SKILL: Line types
RA TIO NALE FOR LESSON: Develop understanding of uses of different line types.
LESSON OBJECTIVES
COGNITIVE: The student will individually complete a provided worksheet with 80% accuracy
by the end of the class period.

AFFECTIVE:
PSYCHOMOTOR:
SPECIAL NEEDS ACCOMMODATIONS: As required
ESSENTIAL ACADEMIC LEARNING REQUIREMENTS ADDRESSED:
Arts
1. The student acquires th4e knowledge and skills necessary to create, to perform, and to respond effectively
to the arts.
1.3. use and develop arts skills to solve problems and express ideas
Benchmark 3: use artistic tools and materials to effectively express ideas
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LESSON INIATING ACTIVITIES
PURPOSE

TIME

ACTIVITIES

MATERIALS/ MEDIA

MANAGEMENT AND
ORGANIZATION

CONNETION TO OR
REVIEW OF
PRIOR LESSON

2min.

Review the three views of a drawing.
1. Top
2. Front
3. Side

STIMULATE/
DEVELOP
ENGAGEMENT

2min.

Teacher will ask, How do you mark the center of a hole?
How to mark the middle of an object?
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Whiteboard

LESSON LEARNING ACTIVITIES
ACTIVITIES

OBJECTIVE

TIME

The student will
Individually
complete a
provided workshec
with 80% accurac:
by the end of the
class period.

10 min.

Teacher will define and model types of lines
commonly found on drawings.
1. Hidden line - - - - Shows location of a hidden feature.
2. Center line -- - -- - -- - -- Shows the 'middle line" of an object.
3. Center mark +
Shows the center point of a hole or radius.
4. Extension lines 1 1
Show end points of a dimension.
5. Dimension lines ~ "7
Show dimension location

15 min.

Each student will complete a provided worksheet
with examples of each type of line.
Each worksheet page will have some aspect of the
Drawing missing: dimension, centerline, view,
hidden line or center mark.
Worksheet drawings will correspond to provided
wood models.

P. 131

MATERIALS

ASSESSMENT

Lines handout
Whiteboard

Verbal response

Worksheet
Wood models

Completed worksheet

LESSON CONCLUDING ACTIVITIES
PURPOSE

TIME

ACTIVITIES

SUMMARY AND
REVIEW

5min.

Teacher will review the line types.
1. Hidden line
2. Center line
3. Center mark
4. Extension line
5. Dimension line
Teacher will solicit questions.

PREVIEW OF NEXT
LESSON

1 min.

How do you draw a 10 foot long table on an 8 1/2 X 11 page?
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MATERIALS/ MEDIA

Whiteboard

LINE TYPES
HIDDEN LINE ________ _
SHOWS THE OUTLINE OF A HIDDEN FEATURE

CENTER LINE _

________ _

SHOWS THE 'MIDDLE LINE' OF AN OBJECT

CENTER MARK +
MARKS THE CENTER OF A HOLE OR RADIUS

EXTENSION LINES I

I

SHOW THE END POINTS OF A DIMENSION

DIMENSION LINES ~

"'7

SHOW DIMENSION LOCATION
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LESSON PLAN FORMAT
CONTENT OR THEME AREA: Sketching/ 3-view drawing
GRADE LEVEL: 9th or 10th
LESSON TOPIC/ CONCEPT/ SKILL: Draw the missing view of an object, including hidden and center lines.
RATIONALE FOR LESSON: Develop ability to create 3'd view by extending lines from 2 prior views.
LESSON OBJECTIVES
COGNITIVE: Develop understanding of relationship between the three views of an object. The student
will individually complete a provided worksheet with 80% accuracy by the end of the class period.
AFFECTIVE:
PSYCHOMOTOR:
SPECIAL NEEDS ACCOMMODATIONS: As required
ESSENTIAL ACADEMIC LEARNING REQUIREMENTS ADDRESSED:
Mathematics
1. The student understands and applies the concepts and procedures of mathematics.
1.3. understand and apply concepts and procedures from number sense
Benchmark 3: construct geometric models and scale drawings using tools as appropriate ....
2. The student uses mathematics to define and solve problems.
2.3. construct solutions
Benchmark 3: apply appropriate methods, operations, and processes to construct a solution
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LESSON INIATING ACTIVITIES
.

PURPOSE

TIME

ACTIVITIES

MATERIALS / MEDIA

MANAGEMENT AND
ORGANIZATION

CONNETION TO OR
REVIEW OF
PRIOR LESSON

STIMULATE/
DEVELOP
ENGAGEMENT

3 min.

1 min.

Review of method of extending lines to develop missing view.

Whiteboard drawing

Teacher will display several models.
Ask how to draw features that cannot be seen in the given view.

Wood models
Whiteboard
Hidden lines handout
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P.

LESSON LEARNING ACTIVITIES
OBJECTIVE

TIME

5 min.
COGNITIVE
Develop
understanding of
relationship
between the three
views of an object 3 min.

The student
will individually
complete provided
worksheet with
80% accuracy by
the end of the
class period.

15 min.

MATERIALS

ACTIVITIES

Model
Teacher will display model of whiteboard drawing.
Whiteboard drawing
Drawing will not have center or hidden lines.
teacher will demonstrate extending lines to develop Handout / worksheet
hidden or center lines.

ASSESSMENT

Verbal response

Teacher will repeat procedure using a znd model.

Each student will complete 4 drawings on the
provided worksheet.
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Handout / worksheet

Verbal response
Completed worksheet

LESSON CONCLUDING ACTIVITIES
PURPOSE

SUMMARY AND
REVIEW

TIME

3 min.

ACTIVITIES

Teacher will review method of developing hidden and center
lines by using extension lines.
Teacher will solicit questions.

PREVIEW OF NEXT
LESSON
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MATERIALS I MEDIA

Whiteboard
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LESSON PLAN FORMAT
CONTENT OR THEME AREA: 3 view drawing / sketching
GRADE LEVEL: 9th or 10th
LESSON TOPIC I CONCEPT I SKILL: Scale drawing
RATIONALE FOR LESSON: Develop ability to produce a drawing to a specified scale.
LESSON OBJECTIVES
COGNITIVE: The student will, individually, draw a supplied wood model to the scale of
1/2" = 1", or half-size, by the end of the class period.
AFFECTIVE:
PSYCHOMOTOR:
SPECIAL NEEDS ACCOMMODATIONS: As required
ESSENTIAL ACADEMIC LEARNING REQUIREMENTS ADDRESSED:
Mathematics
1. The student understands and applies the concepts and procedures of mathematics.
2. understand and apply concepts and procedures from geometric sense
Benchmark 3: construct geometric models and scale drawings using tools as appropriate
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LESSON INIATING ACTIVITIES
PURPOSE

TIME

ACTIVITIES

MATERIALS I MEDIA

MANAGEMENT AND
ORGANIZATION

CONNETION TO OR
REVIEW OF
PRIOR LESSON

3 min.

Review development of 3 views using projection lines.

Whiteboard

STIMULATE/
DEVELOP
ENGAGEMENT

1 min.

Display wood model too large to fit on paper at full scale.
Ask, How to draw this accurately on the paper?

Wood model
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LESSON LEARNING ACTIVITIES
OBJECTIVE
COGNITIVE:
The student will,
individually, draw
a supplied wood
model to the scale
ofl/2" = 1", or
half-size, by the
end of the class.

TIME

ACTIVITIES

MATERIALS

ASSESSMENT

3 min.

Teacher will introduce the concept of scale.
1. Scale is a size ratio.
Example: Half size means the object is
drawn at half the true size. This scale is also
called 1:2. For this exercise the scale is
1/2" = 1". 1/2" on the paper equals 1"
on the object.

Whiteboard

Verbal response

3 min.

Teacher will demonstrate scaling down an object.
1. Measure object.
2. Divide dimensions by 2. The answer is the
true length to be drawn.
Example: The object is 4 1/2" long.
The drawing will be 2 1/2" long.

Whiteboard

Verbal response

5 min.

Each student will draw the front view of a supplied
model, to scale, on supplied graph paper.
Each student will develop and draw the other 2
views of the model.

Model
1/4" graph paper
Tape measure

Completed drawing

Student will repeat exercise using a different model.

Model
1/4" graph paper
Tape measure

Completed drawing
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LESSON CONCLUDING ACTIVITIES
PURPOSE
SUMMARY AND
REVIEW

TIME
3 min.

ACTIVITIES
Teacher will review concept of scale as a ratio.
Teacher will review method of finding true length for 1:2 scale.
Teacher will solicit questions.

PREVIEW OF NEXT
LESSON
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MATERIALS/ MEDIA
Whiteboard

LESSON PLAN FORMAT
CONTENT OR THEME AREA: Technical writing
GRADE LEVEL: 9th or 10th
LESSON TOPIC I CONCEPT I SKILL: Lists as basic technical writing tool
RA TIONALE FOR LESSON: Learn strategy for creating list of tools.
LESSON OBJECTIVES
COGNITIVE: The student will work in a small group to create a list of tools needed to create a provided model
AFFECTIVE:
PSYCHOMOTOR:
SPECIAL NEEDS ACCOMMODATIONS: As required
ESSENTIAL ACADEMIC LEARNING REQUIREMENTS ADDRESSED:
Writing
1. The student writes clearly and effectively.
1.2. use style appropriate to the audience and purpose
Benchmark 3: use specialized vocabulary relevant to a specific content area
2. The student writes in a variety of forms for different audiences and purposes.
2.4. write for career applications
Benchmark 3: produce technical and non-technical documents for career audiences
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LESSON INIATING ACTIVITIES
PURPOSE

MANAGEMENT AND
ORGANIZATION

TIME

3 min.

ACTIVITIES

Teacher will ask class for a definition of 'technical writing.'
Responses recorded on board.
Teacher will ask students for examples-directions, etc.

MATERIALS I MEDIA

Whiteboard

CONNETION TO OR
REVIEW OF
PRIOR LESSON

STIMULATE/
DEVELOP
ENGAGEMENT

2min

Teacher will ask for examples of bad directions.
Teacher will ask students if they can write better directions
than they have seen on some products
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Whiteboard

LESSON LEARNING ACTIVITIES
OBJECTIVE

TIME

MATERIALS

ACTIVITIES

ASSESSMENT

COGNITIVE:
The student will
participate in a
small group to
create a list of
tools needed to
create an
instructor-supplied
project
Define process

3 min.

Define steps

2min.

Demonstrate

2min.

Practice

3 min.

Discussion

3 min.

Teacher will explain writing as a process of creating
and combining 2 lists.
1. Tools I materials / supplies
2. Sequence of operations
Tools I materials/ supplies list
1. What tools are needed ?
2. What materials?
3. What supplies?
Teacher will model process using a model joint.
Students in pairs will develop a written list of tools
for a supplied model.
Teacher will pick one model for discussion. Class
will determine level of completeness of list.
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Whiteboard

Observation

Wooden joint

Observation

Wooden joint

Written list
Class discussion

LESSON LEARNING ACTIVITIES
ASSESSMENT

MATERIALS

ACTIVITIES

OBJECTIVE

TIME

Create list of
Procedures

3 min.

Students with same partner will develop sequence
of operations needed to make joint model.

Discussion

3 min.

Teacher will pick one model for discussion. Class
will determine level of completeness of list.

Combine lists

2min.

Student pairs will combine two lists into single
procedural list.

.
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Joint model

Written list

Class discussion

Lists

Combined list

LESSON CONCLUDING ACTIVITIES
PURPOSE

SUMMARY AND
REVIEW

TIME

5 min.

ACTIVITIES

Teacher will review: 2 lists
1. Tools/ materials/ supplies
2. Sequence of operations
Procedural list is combination of the lists
Teacher will solicit questions

PREVIEW OF NEXT
LESSON
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MATERIALS I MEDIA

Whiteboard

KEEP THIS SHEET. IT WILL GO IN YOUR PORTFOLIO.
Name------------------

Steps in Creating a Set of Instructions

Tools/Materials/Supplies+ Procedures= Instructions

Remember, the first thing is to make two lists. The first list is the
Tools/Materials/Supplies list. This is a list of all the tools you will use to make

your project. Materials are what the project is actually made out of. Things like
black walnut, or_ " dowel, or maple. Supplies are things you need to make the
project, like glue, nails and sandpaper.

The second list is a little more complicated. This is the Procedures list. All this
is, is a list of the steps you need to do to make your project. Things like "Mill
wood for plaque to 5 / 16", using the thickness planer''.
The Procedures list tells what you need to do, with what tool, in what order.
This list needs to be as detailed as you can make it. The more detail you
include, the easier it will be for someone else to follow your directions.
Remember: Tools/Materials/Supplies+ Procedures= Instructions
Tools: All the tools you need to make your project. For instance:
• Bandsaw
• Table saw
• Router
• Hand drill
Materials: What the project is actually made out of. For instance:
• Black walnut
• Dowel
Supplies: Things you need to make the project. For instance:
• Glue
• Nails
• Sandpaper
Procedures
• What you need to do
• What tool you need to use
• The order you need to do it in
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KEEP THIS SHEET. IT WILL GO IN YOUR PORTFOLIO.
Name------------------

Steps in Creating a Set of Instructions
Tools/Materials/Supplies+ Procedures= Instructions

Remember, the first thing is to make two lists. The first list is the
Tools/Materials/Supplies list. This is a list of all the tools you will use to make

your project. Materials are what the project is actually made out of. Things like
black walnut, or_ " dowel, or maple. Supplies are things you need to make the
project, like glue, nails and sandpaper.

The second list is a little more complicated. This is the Procedures list. All this
is, is a list of the steps you need to do to make your project. Things like "Mill
wood for plaque to 5 / 16", using the thickness planer".
The Procedures list tells what you need to do, with what tool, in what order.
This list needs to be as detailed as you can make it. The more detail you
include, the easier it will be for someone else to follow your directions.
Remember: Tools/Materials/Supplies+ Procedures= Instructions
Tools: All the tools you need to make your project. For instance:
• Bandsaw
• Table saw
• Router
• Hand drill
Materials: What the project is actually made out of. For instance:
• Black walnut
• Dowel
Supplies: Things you need to make the project. For instance:
• Glue
• Nails
• Sandpaper
Procedures
• What you need to do
• What tool you need to use
• The order you need to do it in
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Procedure Writing Guide

Step I.
What I did.

How I did it.

Tools I used to do it.

Materials and supplies I used to do it.

Step 2.
What I did.

How I did it.

Tools I used to do it.

Materials and supplies I used to do it.
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Step 3.
What I did.

How I did it.

Tools I used to do it.

Materials and supplies I used to do it.

Step 4.
What I did.

How I did it

Tools I used to do it.

Materials and supplies I used to do it.
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Portfolio Project #1
Procedures and Tools for Plaque
Tools
Pencil
Thickness planer
Scroll saw
Drill press
Band saw
Disc sander
" drill bit

Materials and Supplies
Paper pattern
1 piece solid wood, _" X 8" X 6" for plaque
1 sheet # 120 sandpaper
Teak oil
Paper towels
Elmer's White Glue
Warm water

The Plague
I. Mill stock for plaque to_" using thickness planer.
2. Glue paper pattern to stock, using white glue. Do not use the yellow glue, it will be a lot
harder to get off the wood.
3. Drill_" holes in pattern areas that will be cut out, using the drill press and the_" bit.
4. Place the wood with the pattern on the scroll saw, and thread a blade through a hole in the
wood. Tighten the blade on the scroll saw.
5. Cut out the area of the pattern.
6. Repeat steps #4 and #5 for all the pattern areas to be cut out.
7. Remove the plaque from the scroll saw.
8. Cut the oval shape using a band saw. Cut a little bit outside of the pattern.
9. Sand the perimeter of the plaque to the finished shape using the disc sander.
I 0. Hold the plaque under warm running water to soften the glue, and rub the paper until it
comes off. Keep rubbing for a bit until all the glue is removed.
11. Dry the plaque.
12. Sand the plaque as needed, using the #120 sandpaper.
13. Oil the plaque using teak oil. Use paper towels to apply the oil, and wipe off any excess
amount.
14. Let the oil dry overnight, and then repeat the oiling step two more times.
15. The plaque is finished.
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Portfolio Point Values
Name

------------------

THIS SHEET MUST BE IN YOUR PORTFOLIO
7 points___Portfolio will include:
• Title page
• Mid-term exam
• Pre-test
• Final exam
• Scoring scale
• 1 page evaluation of personal class performance
• 2 personal projects
3 points___Portfolio will be:
• Word processed
• Free of spelling and grammatical errors
• Bound in folder
Point values are for both projects
Personal Projects will include:

6 oints

Written rocedural directions for each ro ·ect

2 oints

Procedures in correct se uence

4 oints
4 oints

Drawin s will include dimensions and notes

4 oints

Drawin s will include a list of arts
ro ·ect 1 durin construction 1 after com letion

4 oints
4 oints

Materials needed

4 oints

6 oints

Tools needed for ro·ect includin small tools drill bits etc.

2 oints

T

e of finish a

lied

50 Total
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Suggested Timeliue for Portfolio Projects, Woods Projects class
WeekXXX
•

Draw project

•

Create material and supplies lists

•

Begin project, have photos taken

•

Begin writing procedure

WeekXXX
•

Complete project

•

Completion photos

•

Finish writing procedure

WeekXXX
•

Draw project

•

Create material and supplies lists

•

Begin project, have photos taken

•

Begin writing procedure

WeekXXX
•

Complete project

•

Finish writing procedure

•

Completion photos

• Tum in Portfolio for editing
WeekXXX

• FINISH PORTFOLIO

• Month Date of Final Exam

c==>

Month Date Portfolio Due
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Chapter 5
Summary, Conclusion and Recommendations
Introduction
The purpose of this project was to develop a woodshop cuniculum usable at the
ninth or .tenth grade levels. The project reviewed literature related to integration of
multiple content areas into a single cuniculum. Discipline areas reviewed included law,
psychology, educational history and theory, and classroom practices. The majority of
literature reviewed supports the concept of integration.

Summary and Conclusions
As noted, the majority of literature reviewed supports the concept of cuniculum
integration. Based on the literature, lessons for a woodshop were developed using
content from mathematics and technical writing that support manual skills training. The
cuniculum was structured to allow students to gain basic skills via direct instruction, and
then use those skills to solve other problems in woodworking.
Providing students with opportunities to creatively produce solutions to problems
encountered in the course of creating a project allowed students to use higher order
thinking skills. That process is a direct use of constructivist teaching principles, in that
students drew upon previously acquired skills to produce new solutions.
Lessons developed for the project included safety, basic mathematics and
technical writing. These three content areas are compatible for an integrated cuniculum.
Mathematics is of necessity a part of any trades or construction-related activity. Writing,
however, is not generally included in a woodshop setting. Inclusion of a writing
42

component in the project demonstrated to students the connection between woodworking
(or any other manual skill) and writing.
The assessment sections included in the project are intended to be formative
assessment, that is, using a student's present level of performance to guide the direction
and pace of that student's instruction. The assumption is that any student is capable of
performing the required tasks, but levels of proficiency differ among students.
The culmination of the course was creation of a student portfolio. Included in the
portfolio are examples of all the content areas encountered during the course of the
semester. Portfolios are excellent vehicles for students to see and document changes in
competencies over time.

Recommendations
Writing is becoming more common in vocational classrooms. This, in the writer's
view, is an overdue move in the vocational area. Writing in schools tends to focus on
prose and creative writing. But what most of the writing an individual will do in the
workplace is some type of technical writing. That assumption is a primary reason for
inclusion of writing into all areas of vocational training. Technical writing instruction can
support the standard English curriculum.
The area of this project lacking in empirical research is the integration of
mathematics into a vocational class. There are numerous textbooks available that are
vocationally oriented, but research about methods effectively introducing math into a
shop setting is not readily available. This is an area needing more research.
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Specific recommendations about the use of the included curriculum:
•

Include students in creating class rules.

•

Include students in developing grading standards and criteria.

•

Provide students with clear targets of achievement. Be specific with grading
criteria.

•

Allow students the responsibility to design projects.

•

Encourage students to work collaboratively on projects.

•

Provide alternative assessment avenues for EASL students.

•

Provide opportunities for multiple attempts to achieve a target of instruction.

•

Be prepared to re-teach concepts, especially safety training.

•

Try to observe and evaluate each student's project every day.

•

If a student is having trouble with a process, suggest options. But let the student
choose.

•

Provide calculators for students who do not have one.

•

Schedule computer time for working on portfolios.

•

Schedule time weekly for students to write about current projects.

•

Be prepared for the occasional high level of frustration in students.

•

Teach to a student's strengths.

Perhaps most important, remember these are students, just learning woodworking. Be
patient.
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Appendix A

Essential Academic Learning Requirements

45

Course Competencies for Wood Projects Class
Overview of Essential Academic Leaming Requirements (EALRs) addressed.
Writing
1. The student writes clearly and effectively .
.1.2: use style appropriate to the audience and purpose
Benchmark 3: use specialized vocabulary relevant to a specific content area
1.3: apply writing conventions
Benchmark 3: use standard writing conventions in final draft to enhance meaning
and clarity
2. The student writes in a variety of forms for different audiences and purposes.
2.4: write for career applications
Benchmark 3: produce technical and non-technical documents for career
audiences
Mathematics
1. The student understands and applies the concepts and procedures of mathematics.
1.1: understand and apply concepts form number sense
Benchmark 3: use mental arithmetic, pencil and paper, calculator or computer as
appropriate
1.1: understand and apply procedures and concepts from measurement
Benchmark 3: measure objects and events directly or use indirect methods such as
finding volume
Benchmark 3: understand that the precision and accuracy of measurement is
affected by tools

45

1.1: understand and apply concepts and procedures from geometric sense
Benchmark 3: construct geometric models and scale drawings using tools as
appropriate
2. The student uses mathematics to define and solve problems.
2.3: construct solutions
Benchmark 3: apply appropriate methods, operations, and processes to construct a
solution
Health & Fitness
1. The student acquires the knowledge and skills necessary to maintain an active life:
movement, physical fitness and nutrition.
1.1: Develop fundamental physical skills and progress to complex movement
activities as physically able
Benchmark 3: apply, as physically capable, movement principles and skills to
complex activities that lead to a physically active personal and work life
1.1: Incorporate rules and safety procedures into physical activities
Benchmark 3: apply rules and safety procedures
3. The student analyzes and evaluates the impact of real- life influences on health.
3.2: understand how environmental factors affect one's health
Benchmark 3: assess the impact of the environment on health in choosing where
to live, work and play
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Arts
I. The student acquires the knowledge and skills necessary to create, to perform, and to
respond effectively to the arts.
1.1: understand and apply arts concepts and vocabulary to communicate ideas

.. 1.. 3: use and develop arts skills and techniques to solve problems and express
ideas
Benchmark 3: assess and refine technique to improve personal performance /
product
1.3 use skills of craftsmanship to produce quality work
Benchmark 3: develop habits of craftsmanship: persistence, self-discipline,
technical skills
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Appendix A

Essential Academic Learning Requirements

Item

EALRs / Benchmarks Addressed by Specific Curriculum Areas

1A. Shop Safety Rules
1. Do Not Run
2. Eye Protection
At All Times.
3. Use Only Tools
Qualified On
4. Report All Injuries
5. Parental Permission
Required

Health and Fitness
1. The student acquires the knowledge and skills necessary
to maintain an active life: Movement, physical
fitness and nutrition.
1.2 Safely participates in a variety of developmentally
appropriate activities. Benchmark 3: apply rules and safety
procedures ....
3. The student analyzes and evaluates the impact of real-life
influences on health.
3.1 Understand how environmental factors affect one's health.
Benchmark 3: assess the impact of the environment on
health in choosing where to live, work, and play

1 B. Violations
1. Verbal warning
2. Written warning
3. Suspension from
class
4. Removal from class

Communications
1. The student uses listening and observation skills to
gain understanding.
1.1 Focus attention. Benchmark 3: uses attention level
appropriate for particular circumstances and contexts
1.2 Listen and observe to gain and interpret information
Benchmark 3: interpret and draw inferences from verbal and
non-verbal communication
1.3 Check for understanding by asking questions and
paraphrasing. Benchmark 3: paraphrase to expand and
refine understanding
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Assessment

1. Log of infractions
2. Log of infractions
3. Grade book record of tool
qualifications / quizzes
4. Record of all injuries
5. Grade book record of
parental permission and
completed slips

1. Log of infractions
2. Log and grade book records/
copies of parental letters
3. Official school records
4. Official school records

2. Hand Tools
1. Identification of
common hand tools
2. Safety Issues
3. Correct Usage
and Techniques
4. Written Identification
and Safety Quiz

Health and Fitness
1. The student acquires the knowledge and skills necessary
to maintain an active life: Movement. physical

fitness and nutrition.
1.2 Safely participates in a variety of developmentally
appropriate activities. Benchmark 3: apply rules and safety
procedures ....
Communications
1. The student uses listening and observation skills to
gain understanding.
1.1 Focus attention. Benchmark 3: uses attention level
appropriate for particular circumstances and contexts
1.2 Listen and observe to gain and interpret information
Benchmark 3: interpret and draw inferences from verbal and

non-verbal communication
1.3 Check for understanding by asking questions and
paraphrasing. Benchmark 3: paraphrase to expand and
refine understanding
Writing
1. The student writes clearly and effectively.
1.2 Use style appropriate to the audience and purpose.
Benchmark 3: use specialized vocabulary relevant to a
specific content area
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1. Observation/ daily
conversation with students
2. Observation
3. Observation
4. Written identification and
assessment instrument

Mathematics
3. Shop Math/ Measuring
1. Unit pre - test
2. How to read a ruler
3. Addition of fractions
4. Subtraction of fractions
5. Measuring quiz

4. Machine Tools
1.ldentification of

common machines
2. Safety issues
3. Correct usage
4. Written identification
safety quiz

1. The student understands and applies the concepts and procedures
of mathematics
1.1 understand and apply concepts and procedures from number sense:
Computation, Benchmark 3: use mental arithmetic, pencil and paper ...
calculator ... as appropriate to the task
1.2 understand and apply concepts and procedures from measurement.
Attributes and Dimensions, Benchmark 3: measure objects directly ...
2. The student uses mathematics to define and solve problems.
2.2 formulate question and define the problem
Benchamrk 3: identify unknowns in complex situations
Writing
1. The student writes clearly and effectively.
1.2 Use style appropriate to the audience and purpose.
Benchmark 3: use specialized vocabulary relevant to a

specific content area
Health and Fitness
1. The student acquires the knowledge and skills necessary

to maintain an active life: Movement, fitness, nutrition
1.2 Safely participates in a variety of developmentally
appropriate activities. Benchmark 3: apply rules and safety procedures
Arts
1. The student acquires the knowledge and skills necessary
to create, to perform, and to respond effectively to the arts.
1.3 use and develop arts skills and techniques to solve problems
and express ideas. Benchmark 3: assess and refine technique to
improve personal performance / product
1.4 Use skills of craftsmanship to produce quality work. Benchmark 3:
develop habits of craftsmanship to produce quality work: persistence,
self-discipline, technical skills
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1.
2.
3.
4.

Completed pre - test
Daily observation of students
Completed plan sheets
Completed measuring quiz

1.
2.
3.
4.

Safety/ nomenclature quiz
Safety I nomenclature quiz
Observation
Written examination

5. Drafting
1. Three -view drawings
2. How to read a drawing
3. Sketching
4. Freehand drawing
5. Personal project

6.Fasteners and Adhesives
1. Safety
2. Fastener types I applications
3. Adhesive types / applications
4. Fastener/ adhesives safety quiz

Arts
1. The student acquires the knowledge and skills necessary
to create, to perform, and to respond effectively to the arts.
1.3 use and develop arts skills and techniques to solve problems
and express ideas. Benchmark 3: assess and refine technique to
improve personal performance/ product
1.4 Use skills of craftsmanship to produce quality work. Benchmark 3:
develop habits of craftsmanship to produce quality work: persistence,
self-discipline, technical skills
Health and Fitness
3. The student analuzes and evalutes the impact of real-life
influences on health.
3.1 Understand how environmental factors affect one's health.
Benchmark 3: assess the impact of the environment on
health in choosing where to live, work, and play
Writing
1. The student writes clearly and effectively.
1.2 Use style appropriate to the audience and purpose.
Benchmark 3: use specialized vocabulary relevant to a
specific content area
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1.
2.
3.
4.
5.

Observation
Completion of worksheet #1
Completion of worksheet #1
Completion of worksheet #2
Completion of drawing s for
personal projects

1. Observation
2, 3, 4. Written quiz

7. Required Projects
1. Demonstrate completed project
2. Construction steps

3.
4.
5.
6.

Layout
Shaping material
Assembly
Finish

Writing
1. The student writes clearly and effectively.
1.2 Use style appropriate to the audience and purpose.

Benchmark 3: use specialized vocabulary relevant to a
specific content area
Arts
1. The student acquires the knowledge and skills necessary
to create, to perform, and to respond effectively to the arts.
1.3 use and develop arts skills and techniques to solve problems
and express ideas. Benchmark 3: assess and refine technique to
improve personal performance I product
1.4 Use skills of craftsmanship to produce quality work. Benchmark 3:
develop habits of craftsmanship to produce quality work: persistence,
self-discipline, technical skills
Mathematics
1. The student understands and applies the concepts and procedures
of mathematics.
1.1 Understand and apply concepts and procedures from number sense:
Computation, Benchmark 3: Use mental arithmetic, pencil and paper..
calculator... as appropriate to the task
1.2 Understand and apply concepts and procedures from measurement.
Attributes and dimensions, Benchmark 3: measure objects directly ...
1.3 understand and apply concepts and procedures from geometric sense
Benchmark 3: construct geometric models and scale and scale
drawings ... for example, designing a house plan or building a model

of a bridge
2. The student uses mathematics to define and solve problems.
2.2 Formulate questions and define the problem, Benchmark 3: identify
the unknowns in complex situations
2.3 Construct solutions, Benchmark 3: apply appropriate methods,
operations and processes to construct a solution
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1. Finished project
2. Completed plan / grade
sheet
3. Level of joinery work
4. Level of joinery work
5. Correct adhesive/ joint and
fastener selections
6. Suitable finish selection,
acceptable level a/finish

Health and Fitness, continued

3. The student analyzes and evaluates the impact of real-life
influences on health.
3.1 Understand how environmental factors affect one's health.
Benchmark 3: assess the impact of the environment on
health in choosing where to live, work, and play
8. Personal Projects
and portfolios
1. Discuss project with instructor
2. Develop drawings for project
3. Construct project

4. Write evaluation of processes
5. Write 'directions' for completing
project

Health and Fitness
1. The student acquires the knowledge and skills necessary
to maintain an active life: Movement, physical
fitness and nutrition.
1.2 Safely participates in a variety of developmentally

appropriate activities. Benchmark 3: apply rules and safety
procedures ....
3. The student analyzes and evaluates the impact of real-life
influences on health.
3.1 Understand how environmental factors affect one's health.
Benchmark 3: assess the impact of the environment on
health in choosing where to live, work, and play
Communications
1. The student uses listening and observation skills to
gain understanding.
1.1 Focus attention. Benchmark 3: uses attention level
appropriate for particular circumstances and contexts
1.2 Listen and observe to gain and interpret information
Benchmark 3: interpret and draw inferences from verbal and

non-verbal communication
1.3 Check for understanding by asking questions and
paraphrasing. Benchmark 3: paraphrase to expand and
refine understanding
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1. Project consideration
2. Completed drawings
3. Completed project
4, 5. Plan sheets, photographs,
written evaluation of
processes,
written 'directions', written
personal assessment

Personal Projects, continued

Communications
1. The student uses listening and observation skills to
gain understanding.
1.1 Focus attention. Benchmark 3: uses attention level
appropriate for particular circumstances and contexts
1.2 Listen and observe to gain and interpret information
Benchmark 3: interpret and draw inferences from verbal and

non-verbal communication
1.3 Check for understanding by asking questions and
paraphrasing. Benchmark 3: paraphrase to expand and
refine understanding
Writing
1. The student writes clearly and effectively.
1.2 Use style appropriate to the audience and purpose.
Benchmark 3: use specialized vocabulary relevant to a
specific content area

Arts
1. The student acquires the knowledge and skills necessary
to create, to perform, and to respond effectively to the arts.
1.3 use and develop arts skills and techniques to solve problems
and express ideas. Benchmark 3: assess and refine technique to

improve personal performance I product
1.4 Use skills of craftsmanship to produce quality work. Benchmark 3:
develop habits of craftsmanship to produce quality work: persistence,
self-discipline, technical skills
Mathematics
1. The student understands and applies the concepts and procedures
of mathematics.
1.1 Understand and apply concepts and procedures from number sense:
Computation, Benchmark 3: Use mental arithmetic, pencil and paper..
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1.
2.
3.
4,

Project consideration
Completed drawings
Completed project
5. Plan sheets, photographs,
written evaluation of
processes,
written 'directions', written
personal assessment

Personal Projects, continued

calculator ... as appropriate to the task
1.2 Understand and apply concepts and procedures from measurement.
Attributes and dimensions, Benchmark 3: measure objects directly ...
1.3 understand and apply concepts and procedures from geometric sense
Benchmark 3: construct geometric models and scale and scale
drawings ... for example, designing a house plan or building a model
of a bridge
2. The student uses mathematics to define and solve problems.
2.2 Formulate questions and define the problem, Benchmark 3: identify
the unknowns in complex situations
2.3 Construct solutions, Benchmark 3: apply appropriate methods,
operations and processes to construct a solution
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AppendixB

Evaluation Instruments
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Wood Projects Course Evaluation

Do Not Put Your Name On This Form!

Mark only one box for each question.
Always
Never

5

The Instructor
Class sessions were well oraanized.
The instructor was enthusiastic.
Extra helo was available as needed.
Course aoals were clearlv stated.
The instructor aave clear exolanations.
Answers to student nuestions were clear and meaninnful.
Alternative exolanations were orovided when needed.
The teacher encouraaed students to exoress themselves.
The teacher's soeech was clear and understandable.
I was confident in the teacher's knowledae.
The teacher orovided useful feedback about student nroaress.

4

3

2

1

4

3

2

1

4

3

2

1

4

3

2

1

Always
Never
The Class
Class time was used efficientlv.
The instructor was interested in whether students learned course material.
The teacher heloed develon an annreciation for the course material.
Course obiectives were met.
Academic and classroom work were relevant to lab work.
Evaluation and aradina techniaues were fair.
Amount of work reauired was a""ronriate to nrade level/ class.
Student resoonsibilities were clearlv stated.
The teacher treated all students with resnect.
Shoo safetv rules were clear and fairlv enforced.

5

High
Low
How Would You Describe?
The challenae oresented to vou bv this course.
The amount of effort needed to succeed in this class.
Your level of involvement in this class.

5

Excellent
Poor
General Evaluation
The class as a whole was:
The instructor's teachin effectiveness was:

5

What grade do you expect to earn in this class? A _ _ B _ _ C
Written
1.
2.
3.

D

F

answers (Use the back of this sheet)
What aspects of the teaching or content of this course do you feel were especially good?
If you were the teacher, what would you do to make this class better?
Optional: Any thoughts about this class you may wish to share.
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Fractions Worksheet
KEEP THIS SHEET FOR YOUR PORTFOLIO
Add the following fractions. Show all work

1.3 /4" + 5 /8" = - - - 2. 1 /8" + 1/8" + 1 /4"

=~---

3. 3 /8" + 7/8"= - - - 4. 3 board feet+ 6 board feet+ 3 /4 board foot= - - - 5. 6 1 /2 square feet+ 3 1/3 square feet= _ _ __
6. What is the total thickness of three pieces of plywood having the following
dimensions? 3 /4", 5 /8", and 1 /4".
7. A 3 /4" counter is covered with 1 /16" formica. What is the total thickness of the
counter?
Find the least (lowest) common denominator for each set of fractions.

1. 1 /2, 1 /4
2. 3 /8, 5/16, 1 /4
3. 1 /4, 1 /32, 3 /16
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Fractions Worksheet

Name

--------------

KEEP THIS SHEET FOR YOUR PORTFOLIO
Subtract the following fractions. Show all work

1.3 /4" - 5 /8" = - - - 2. 3 /8" - 1 /4" = - - - 3. 7 /8" + 3/8"= - - - 4. 6 board feet - 3 /4 board foot= - - - 5. 6 1 /2 square feet - 3 1/3 square feet= _ _ __
6.You have a piece of wood 15 /16 thick. How much wood needs to be removed to have a
3 /4" thick piece? _ _ __
7. You have a board that is 16" long. You cut off 3 /16". How long is the board? _ __

Find the least (lowest) common denominator for each set of fractions.

1. 1 /2, 3/4
2. 7 /8, 3/16, 3 /4
3. 1 /4, 5 /32, 5 /16
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Wood Projects Class
Required Projects Grading Criteria
1. Cutting board

Minimum of3 pieces of wood glued together
Sanded
Oiled with vegetable oil
2. Catved spoon
Minimum 4" long
Minimum! 1/2" wide at bowl
Sanded
Oiled with vegetable oil
3. Hand mirror
Minimum 3/4" thick
Recess for mirror is 5 1/8" dia.
4. Step stool or tool box
3/4" plywood for stool or box
Dowel for box is 3/4"
Painted
5. Mallet
Head minimum 4" long by 2" dia.
Handle minimum 8" long by 1" dia.
Oil or painted finish
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UNIT PRE-TEST
KEEP THIS QUIZ FOR YOUR PORTFOLIO

I. The steps in the 4-step problem solving process are:
I.------

2. _ _ _ _ __
3. _ _ _ _ __
-4. _ _ _ _ __
2. Name 4 common woodworking machines.

!. _ _ _ _ __

2. _ _ _ _ __
3. ~ - - - - - ~
4. _ _ _ _ _ __
3. Name 3 common hand tools used for woodworking.

I.
2.
3.
4. A 3/8" thick board is _ _ _ _ _ a 7/16" thick board.
a.

thinner than

b.

thicker than

c.

the same thickness as

5. Three boards, each one 5/16" thick are stacked on top of each other.
The stack is _ _ high.

a. 5/48"
b. 15/16"
C.

5/8"

6. Calculate and fill in the correct answer.
1/2 " - 3/16" = - - -

1/2" - 1/4" =
3/8 "+ 1/8" = - - 4 1/8" + 3 1/4" = - - -

8" - 3/16" = - - 32" + 9/16" = - - 27" - I 7/16" =
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Wood Projects Class

What Level of Finish Will Earn How Many Points?

Dimensional Accuracy
5 Points
All parts (100%) within _" of drawing dimensions
4 Points
Most parts (75% +) within _" of drawing dimensions
3 Points
Some parts (50% +) within _" of drawing dimensions
2 Points
Few parts (less than 50%) within _" of drawing dimensions
1 Point
No parts within _" of drawing dimensions
Joinery
4 Points
3 Points
2 Points
1 Point
Surface Preparation
4 Points
3 Points
2 Points
1 Point

Surface Finish
3 Points
2 Points

1 Point

All joints tightly fitted
Most joints (75% +) tightly fitted
Some joints (50% +) tightly fitted
Few joints (less than 50%) tightly fitted
/ Sanding
All sanding scratches and mill marks removed
Most sanding scratches and mill marks removed
Some sanding scratches, mill marks and excess glue
removed
Surface rough, scratches and mill marks visible, glue spots
Finish
paint
Finish
finish
Finish

evenly applied, minimum 3 coats oil, 2 coats
fairly even, less than minimum number of
coats
uneven or blotchy, paint runs

Overall Appearance
4 Points available. Number of points earned will be determined jointly by
student and instructor.
Points / Grade
18-20 = A
15 -17 = B
10-14 = C
6-9=D
0-S=F

(
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Wood Projects Class Mid-term Exam
Machine Tool Safety
True/False
Write 'True' or 'False'
Tablesaw

I. _____It is acceptable to make adjustments to the saw while the saw is running .

.2..

The best place to. stand while.operating the saw is directly behind the workpiece.

3.

The sawblade should be about 1/8" above the workpiece

Bandsaw

4. _____Keeping your fingers and hands out of the line of the blade is a good habit to develop.
5.

It is safe to tilt the table to cut bevels and angles.

Lathe

6. _____The tool rest should be within_" of the workpiece.
7.

Long hair and loose clothing must be confined.

Pocket Screw Machine

8. _____The workpiece must be clamped down before cutting pockets.
Drill Press

9. _____The 'long end' of the workpiece should be to the left of the operator.
10.

It is a good idea to stop the chuck with your hand.

General Shop Safety

11. The #I safety rule in this shop i s - - - - - - - - - - - - - - - - - - - 12. Why is one of our rules 'Report Any I n j u r y ' ? - - - - - - - - - - - - - - - - 13. Give 2 reasons why running is not acceptable in our shop.

A.
B.
14. In this class, what does '100%' mean to you?
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Woodshop Terms
15. An angled or sloping edge is a _ _ _ _ _ __
A. Bevel
B.

Rabbet

C.

Kerf

16. A hole drilled as a guide for either a nail or a screw is a _ _ _ _ _ _ _ __
A. Jig
B.

Pilot hole

C.

Brad

17. A pattern or guide is called a _ _ _ _ _ __
A. Template
B. Tenon
C.

Chamfer

18. On a drawing, the proportional relationship between two sets of dimensions is called the_.
A.

Scale

B.

Front view

C. Mortise
19. Half the diameter ofa circle is the _ _ _ _ _ _ _ __
A. Dado
B.

Mortise

C.

Radius

D.

Shop Math
Calculate the board footage for the following pieces of stock. Show your work. No work shown. no
credit for answer. Board footage formula is:

Length X Width X Thickness
144

20. 6" X 12" X 12"= _ _ _ __

21.30" X 18" X 2"= _ _ _ __
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22. Calculate and fill in the answer. Show your work. No work shown, no credit for answer.
A. l /2" - 3/16"- _ _ _ _ _ __

B. 3 /4" + 1/8"- _ _ _ _ __
C. 23" + 5/8" + l /2" - - - - D. 27" -7/16"- _ _ _ _ _ _ __

Project Stuff
23. List three ideas for personal projects you might want to build. Be realistic.
l. _ _ _ _ _ _ _ _ _ 2. _ _ _ _ _ _ _ _ _ _ _ _ 3. - - - - - - - - - - -

24. Which machine (tablesaw etc.) do you feel most comfortable using? Why?

25. Which machine do you least like using? Why?

Optional Comments For Your Instructors: Things you like about your class, things you don't like about
your class, things you would like to see happen in your shop.
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